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The genus Hymenophytum, as originally defined by Dumortier 
(under the name “ Hymenophyton’’),? included two Australasian 


mannia flabellata Labill., and H. Hymenophyllum (Hook.) 
Dumort., based on J. Hymenophyllum Hook. The generic 
characters emphasized were the following: a bilabiate involucre, 
a pseudoperianth lobed and toothed at the mouth, and terminal 
elaters persistent on the valves of the capsule. All three char- 
acters apply to the first species but not to the second, which 
lacks a pseudoperianth completely and develops deciduous 
elaters only. In 1846, eleven years after Dumortier’s work, 
the authors of the Synopsis Hepaticarum included both species 
in the genus Symphyogyna, proposed in 1836 by Montagne and 
Nees von Esenbeck. In this genus the absence of a pseudo- 
perianth has always been insisted upon as an important character. 
On the basis of this feature S. Hymenophyllum (Hook.) Mont. & 
Nees is clearly a member of the genus, but S. flabellata (Labill.) 
Mont., which has a pseudoperianth, ought not to have been 
referred to it. 

In 1861, Gottsche® pointed out the impossibility of retaining 
S. flabellata in Symphyogyna and proposed the new genus 
Umbraculum for its reception. This genus is obviously a synonym 
of Hymenophytum, although no mention is made of Dumortier’s 
publication. - Gottsche showed that his U. flabellatum differed 
from Symphyogyna not only in the possession of a pseudo- 





1 Contribution from the Osborn Botanical Laboratory. 
? Recueil d’Observations sur les Jungermanniacées 15. 1835. 
3 Bot. Zeit. 19: 3. 1861. 
[The BuLLETIN for November (52: 409-490) was issued 18 December, 1925.] 
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perianth but also in the ventral position of the sexual organs 
and called attention to the fact that this character had been 
brought out by La Billardiére in his original description. He 
showed further that the ventral lobe of the involucre was larger 
than the dorsal. In a later treatment of his genus‘ he included 
the following three species: U. flabellatum (Labill.) Gottsche; 
U. Muelleri Gottsche, proposed as new on the basis of Australian 
specimens collected by F. von Miiller; and U. leptepodum 
(Hook. f. & Tayl.) Gottsche, based on Jungermannia leptopoda 
Hook. f. & Tayl. of New Zealand. 

In 1877, Leitgeb® recognized the genus Umbraculum and gave 
a detailed description of U. flabellatum with numerous figures. 
He showed, among many other details, that the midrib of the 
thallus enclosed a strand of prosenchymatous cells with thick- 
ened walls; that the apex of an ultimate branch often lost its 
meristematic character and became converted into permanent 
tissue; that dorsal, ventral, and marginal slime papillae were 
present on the thallus; and that the sexual organs were borne 
on greatly reduced ventral branches, instead of being actually 
ventral in position themselves. 

In 1881 Colenso® described, under the name Merzgeria 
(Symphyogyna) rugulosa, a New Zealand plant which he com- 
pared with Symphyogyna flabellata. He stated that the two 
were essentially alike in their vegetative structure, but that they 
differed in the position of their sexual organs, these being 
ventral in his new species and, in apparent ignorance of the 
work of Gottsche, dorsal in S. flabellata. A few years later he 
spoke of his plant definitely as S. rugulosa and proposed the 
following New Zealand species as new, all being characterized 
by ventral sexual organs: S. foetida, S. longistipa, S. megalolepis, 
S. platycalypira, and S. platystipa. He thus admitted species 
with ventral inflorescences into Symhpyogyna and apparently, 
perhaps as a result of further study, assigned a similar inflores- 
cence to S. flabellata, since he emphasized the close relationship 
between this species and the others. Stephani has reduced S. 
platycalyptra to synonymy under H. flabellatum and S. platystipa 
to synonymy under S. leptopoda.?’ The remaining new species, 





Ann. Sci. Nat. Bot. V. 1: 180 (footnote). 1864. 
5 Unters. Leberm. 3: 90-102. pl. 7. 1877. 

* Trans. New Zealand Inst. 13: 368. 1881. 

7 Jour. Linn. Soc. Bot. 29: 276. 1892. 
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with the exception of S. megalolepis, are all represented in the- 
Mitten Herbarium, but the specimens bring out the fact that 
the differential characters emphasized by Colenso are slight 
and based on variable features. In the writer’s opinion, there- 
fore, these species are all synonyms of H. flabellatum, and S. 
megalolepis should probably be placed in the same category. 
In 18898 Stephani revived the genus Hymenophytum but 
enlarged its scope so that it included not only the genus Umbra- 
culum but also the genus Podomitrium of Mitten. The latter 
at that time had a single species, P. Phyllanthus (Hook.) 
Mitt., based on Jungermannia Phyllanthus Hook. of Australasia. 
Stephani's definition of Hymenophytum was accepted by Schiff- 
ner,? who gave Podomitrium and Umbraculum the rank of 
sections. In Stephani’s opinion they were hardly distinct 
enough for recognition, even to this slight extent, and he contin- 
ued to regard them both as simple synonyms of Hymenophytum, 
as shown by his treatment in the Species Hepaticarum.'® In 
1906, however, Goebel"! made a careful study of H. flabellatum 
and H. Phyllanthus (Hook.) Steph. and showed that the differ- 
ences between them were greater than Stephani implied. He 
reached the conclusion, in fact, that they were generically 
distinct. The same conclusion has been reached by Cavers,” 
who definitely accepts both Umbraculum and Podomitrium as 
genera, and also by Campbell,” who accepts Podomitrium and 
retains for Gottsche’s genus the earlier name Hymenophytum. 
The thallus of Hymenophytum, in this restricted sense, 
is clearly differentiated into a prostrate, terete rhizome, liberally 
supplied with rhizoids, and an ascending or erect aerial portion 
without rhizoids (see Fics. 1-5). In the latter a cylindrical 
and wingless stipe, representing a continuation of the rhizome, 
broadens out into a flat, leaf-like expanse, limited in growth 
and usually several times dichotomous. The successive dichoto- 
mies are close together and the branches, in their most typical 
development, form a flat circular cluster, tending to lie in a 


®’ Hedwigia 28: 160. 1889. 
® Engler-Prantl, Nat. Pflanzenfam. 1°: 54. 1893. 
‘© Mém. Herb. Boiss. 11: 1. 1900. 

"Flora 96: 170-182. f. 128-135. 1906. 

2 New Phytol. Reprint 4: 68. 1911. 

8 Proc. Nat. Acad. Sci. 1: 36. 1915. 
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horizontal plane. This condition, however, is frequently not 
realized, the cluster being often simpler, more cuneate in out- 
line, and lying in the same plane as the stipe. Between these 
two extremes are all possible intergradations. In the flat 
portion of the thallus there is a further differentiation into a 
thickened midrib, with a strand of elongated cells, and broad 
unistratose wings. The margins of the latter at first bear 
scattered, two-celled slime papillae, which may leave slight 
irregularities when they disappear; otherwise the wings are 
perfectly entire. In cases where the highest development is 
attained these wings are continuous around the apex, the mid- 
rib gradually thinning out and coming to an end. The genus 
is further characterized by very short sexual branches, growing 
out from the ventral surface of the midrib and bearing the 
sexual organs on what is morphologically the dorsal surface. 
The male branch, as Goebel clearly shows, has undergone 
extreme reduction. It consists of nothing more than a small, 
cushion-like protuberance, and it was only by comparing it 
with the less reduced male branch of Podomitrium Phyllanthus 
that its true nature could be determined. The female branch 
also is strongly reduced, but less so than the male branch. The 
earlier writers, as we have seen, described the involucre as 
bilabiate, with the ventral lip larger than the dorsal. Goebel 
shows, however, that the ventral lip should be interpreted as 
the wing of the female branch, continuous around the apex, 
as it so often is on a vegetative branch. The involucre itself, 
therefore, is represented simply by the short dorsal lip. Im- 
mediately around the archegonia, in case fertilization has taken 
place, a cylindrical pseudoperianth, toothed at the open mouth, 
makes its appearance; and within this a massive calyptra, 
bearing unfertilized archegonia on its surface, surrounds the 
developing sporophyte. The valves of the mature capsule have 
band-like thickenings on some of the cell walls. 

In Stephani’s Species Hepaticarum the group “B,”’ which 
corresponds with Umbraculum, contains only two of the three 
species which Gottsche had assigned to his genus: H. flabellatum 
and H. leptopodum (Hook. f. & Tayl.) Steph. His third species, 
U. Muelleri, is listed among the synonyms of H. flabellatum. 
In 1911 Stephani proposed, as a new species, H. pedicellatum 
of Patagonia, based on specimens collected by Skottsberg; 
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and in 1922 Pearson made another addition to the genus, H. 
furcatum, based on specimens from New Caledonia collected 
by Compton. These four species are apparently the only ones 
now assigned to the genus in its restricted sense. 

When the characters of these species, as recorded in the 
literature, are compared they are found to be misleading and 
unsatisfactory. Take the female branches, for example. In 
Umbraculum flabellatum Gottsche states that the ventral lip 
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Fics. 1-5. HYMENOPHYTUM FLABELLATUM (Labill.) Dumort. 

Thalli: 1, with male branches, from a New Zealand specimen, Colenso 

2035; 2, sterile, from another New Zealand specimen, Colenso 2133; 3, with 

a female branch, from the type material of H. pedicellatum; 4 and 5, with 
female branches, from Juan Fernandez specimens, Skottsberg. All X 2. 


very 


of the involucre, i. e. the wing of the female branch (if Goebel’s 
interpretation is followed), is entire, while the dorsal lip or 
involucre proper is laciniate-dentate; in U. Muelleri he states 
that the wing of the female branch is dentate and makes no 
mention of the involucre; in U. leptopodum he describes the male 
plant only. Stephani, on the other hand, states that the wing of 
the female branch in H. flabellatum is spinose and the involucre 
deeply lacerate, but that in H. leptopodum the wing is entire 
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and the involucre similar. On the basis of these statements 
Gottsche’s U. flabellatum would correspond pretty well with 
Stephani’s H. leptopodum, while U. Muelleri would agree better 
with H. flabellatum. 

The illustrations of H. flabellatum, of which several have been 
published, do not clear up the difficulty. In the original figure 
of Jungermannia flabellata by La Billardiére the wing of the 
female branch and the involucre are entire or perhaps vaguely 
sinuate; in the somewhat later figure by Hooker“ the wing 
shows an apical indentation but is otherwise entire, and the 
involucre (so far as shown) seems also to be entire; in Goebel’s 
figure’® several female branches are shown and the wings vary 
from entire to very sparingly toothed or emarginate; in Cavers’ 
figure'® the wings are emarginate but otherwise entire. Step- 
hani’s own figure of HH. flabeliatum in his Icones Hepaticarum, 
which has never been published, shows the wing with numerous 
short blunt teeth and a few sharp spines, while the involucre 
is represented as irregularly lacerate. His figure of H. leptopodum 
shows a vaguely sinuate wing and an irregularly crenate in- 
volucre with a single slender tooth. On the whole his figures 
agree with his descriptions, but his figure of H. leptopodum 
agrees with most of the earlier figures of H. flabellatum. 

A careful study of the specimens of Hymenophytum in the 
Mitten Herbarium and other collections shows that the wings 
of the female branches are exceedingly variable. In Fic. 6, 
drawn from a specimen of S. rugulosa, the wing is much like 
that in Stephani’s drawing, except that the spines are less numer- 
ous. In Fics. 7 and 8, both drawn from a Tasmanian specimen 
in the Hooker Herbarium, the wings are more nearly entire 
but show a few minute teeth. In Fic. 9, drawn from a New 
Zealand specimen labeled H. leptopodum, the wing is irregularly 
sinuate or perhaps vaguely and coarsely crenate. In Fic. 10, 
drawn from another New Zealand specimen, the wing is scarcely 
different from the one shown in FIG. 9, but gives a slight indica- 
tion of a crispate and revolute margin. The involucres in these 
various specimens were poorly preserved. So far as shown in 
the figures they are more or less lacerate with rounded to acute 


4 Musc. Exot. pl. 13. 1818. 
16 Flora 96: f. 133. 1906. 
16 New Phytol. Reprint 4: f. 37. 1911. 
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divisions. When these various figures are compared with one 
another and with the other figures mentioned above, they clearly 
indicate that no differential characters can safely be drawn 
from the sexual branches and involucres in the species under 
consideration. 
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Fics. 6-15. HYMENOPHYTUM FLABELLATUM (Labill.) Dumort. 
Female branches, sometimes with involucres: 6, from the type material 
of Metzgeria rugulosa; 7 and 8, from a Tasmanian specimen in the Hooker 
Herbarium; 9, from a New Zealand specimen, Colenso 2035; 10, from another 
New Zealand specimen, Colenso 1429; 11, from the type material of H. pedi- 
cellatum; 12-14, from Juan Fernandez specimens, Skottsberg. All X 17. 


The characters drawn from the vegetative organs are equally 
unsatisfactory in distinguishing H. flabellatum from H. lepto- 
podum. In H. flabellatum, according to Stephani in the Species 
Hepaticarum, the winged portion of the thallus is repeatedly 
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dichotomous (up to five times), the forks are close together, 
and the branch-system formed is suborbicular, owing to the 
fact that the ultimate branches are all of about the same length. 
In H. leptopodum he states that the branches formed by the 
first dichotomy are longer than in H. flabellatum, and that the 
branch-system is more irregular. Such differences, however, 
are not brought out in his unpublished drawings. The branch- 
system of H. leptopodum, as there shown, is essentially the same 
as that of H. flabellatum, and the branches formed by the first 
dichotomy are not appreciably longer in one species than in the 
other. The writer’s Fic. 1, drawn from a New Zealand specimen 
labeled H. leptopodum, represents a more lax branch-system 
than those shown in the figures of H. flabellatum by Goebel 
and Cavers; but the differences are without much significance 
as distinguishing characters, and Stephani himself remarks in 
connection with H. flabellatum that the branch-system is “‘haud 
rare multo minor et minus ramosa.”’ In Fic. 2, drawn from a 
New Zealand plant referred as a variety to H. leptopodum, a 
condition of extreme simplicity is shown. 

Another difference emphasized by Stephani relates to the 
ultimate branches. In H. flabellatum, according to his account, 
the midrib comes to an end below the apex, but in H. leptopodum 
it is always excurrent. His unpublished figure of H. flabellatum, 
to be sure, does not support his description, the midribs extend- 
ing to the extreme tips of the branches in nearly every instance, 
and the same thing is true of many of the midribs in the figure 
by Cavers; and yet, if this distinction were actually realized 
in the plants themselves it would constitute an excellent specific 
difference. Unfortunately it is not so realized, and in this con- 
nection Leitgeb’s careful description may be brought to mind. 
According to his statements the apical portion of an ultimate 
branch in H. flabellatum shows an indentation, as in any growing 
thallus, but the cells at the bottom of this indentation lose their 
meristematic character and often acquire brownish walls. When 
this has happened the growth of the branch has clearly come to 
an end, and Leitgeb notes that in such cases the midrib ends at 
some little distance from the apex. The conditions described 
are brought out by Fic. 17, drawn from a Tasmanian specimen 
of H. flabellatum, and also by Fic. 18, drawn from a New Zealand 
specimen labeled H. leptopodum. Neither figure shows any sign 
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of an apical cell. In Fic. 17 the apical notch is very shallow, 
and the cells between it and the end of the midrib are essentially 
like the neighboring alar cells, except that some of them are 
elongate in the direction of growth. The condition here repre- 
sented is shown in its most advanced phase by Fic. 16, drawn 
from a New Zealand specimen of H. flabellatum. Here the 
apical notch is entirely eliminated, and the cells between the 
apex and the end of the midrib show no signs whatever of dif- 
ferentiation. In Fic. 18, however, where the notch is deeper, 
these cells are not only elongate but are also arranged in more 
definite longitudinal rows. These three figures may be compared 
with Fic. 19, drawn from another New Zealand plant labeled 
H.leptopodum. In this case the growth of the branch had clearly 
come to an end, but the apical cell had maintained its integrity 
and the neighboring cells had not advanced very far beyond 
a meristematic condition. The figure is somewhat schematic, 
owing to the fact that the apical cell is shown in optical section, 
the cells immediately covering it not being indicated. Al- 
though the branches of a single branch-system sometimes 
illustrate only one of the four types shown, it is not unusual 
for two or three of the types to be present. It is clear, therefore, 
that differences in the apical portion of the ultimate branches 
do not yield trustworthy distinctions. 

The alar cells, as described by Stephani, average only 38u 
in diameter in H. flabellatum, while in H. leptopodum they meas- 
ure 76 X 46y. According to the writer’s observations the size 
of the cells seems to be strongly influenced by environmental 
conditions, and the cells in plants labeled H. flabellatum are 
often fully as large as in plants labeled H. leptopodum and show 
an equally marked tendency to be longer than broad. No safe 
distinctions, therefore, can be drawn from differences in the 
size of the cells. The cells, moreover, are not so uniformly 
thick-walled as Stephani intimates. In some cases they are 
thin-walled throughout and, even when thickening is apparent, 
minute trigones can often be demonstrated. 

One other statement made by Stephani in regard to H. 
leptopodum may be alluded to. He says that the branches formed 
by the first dichotomy are often wingless at the base. His 
unpublished figure shows wings on these branches throughout 
their entire extent, these wings being apparently short-decurrent 
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on the stipe, and Fics. 1 and 2 represent decurrent wings even 
more clearly. According to the available material, plants labeled 
H. leptopodum almost always show wings of this character, 
the decurrent portions narrowing very gradually or more ab- 
ruptly as the case may be. Sometimes, however, and this is even 
more true of plants referred to H. flabellatum, the wings are not 
decurrent on the stipe, and the wingless condition may extend 


for a variable distance above the first dichotomy. The region 
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Fics. 16-19. HYMENOPHYTUM FLABELLATUM (Labill.) Dumort. 
Apices of branches, the slime papillae not shown: 16, from a New Zealand 


specimen, Micklejohn 83; 17, from a Tasmanian specimen in the Hooke: 


] 
Herbarium; 18, from a New Zealand specimen, Colenso 2062; 19, from anothe1 
New Zealand specimen, Colenso 2035. All, X 100. 


at the junction of the two branches, where a slight protuberance 
is present, is especially likely to be without a wing, and no cases 
have been observed in which the wingless condition extended 
to the second dichotomies. 

If, as we have perhaps a right to assume, the highly differ- 
entiated thallus of Hymenophyium is derived from a prostrate, 
radiculose thallus, winged throughout the greater part of its 
extent, the wingless portion represents a more “advanced” 
condition than the winged portion, and the higher up the wing- 
less portion extends the more advanced the thallus has become. 
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Goebel has shown that one of the leaf-like branches of a thallus, 
under conditions of feeble illumination and increased moisture 
in the air, can be made to continue its growth as a cylindrical 
and wingless rhizome with numerous rhizoids. In this case 
there is a marked change from one type of thallus to another. 
Variations in the environmental conditions clearly affect, in 
a somewhat similar way, the extent of the marginal wings and 
produce various types of thallus, the differences between which 
are far less marked than in the change induced by Goebel. 
A series of forms may thus result, varying from the most advanced 
condition, in which the wingless portion extends beyond the first 
dichotomy, to the most juvenile condition, in which the wings 
are long-decurrent down the stipe. It is inadvisable, of course, 
to base specific distinctions on intergrading differences of such 
a type, and the occasional absence of a wing in the neighborhood 
of the first dichotomy has little significance from a taxonomic 
standpoint. 

From the evidence brought forward the writer feels justified 
in regarding H. leptopodum as a simple synonym of H. flabellatum. 
Apparently Rodway reached the same conclusion in 1916. 
In the second volume of his work on Tasmanian Bryophyta he 
does not include H leptopodum definitely as a species, and yet 
alludes to the fact that Stephani recognizes it.” He describes 
the margin of the “‘involucre” in H. flabellatum as “entire, 
obscurely toothed or irregularly spinous,’ thus combining 
Stephani’s characters of H. flabellatum and H. leptopodum, 
but he calls attention to the fact that “the involucre is seldom 
entire.” 

When the Species Hepaticarum appeared there was no 
recorded evidence to show that the range of Hymenophytum 
extended beyond Australasian regions. Stephani’s publication 
of H. pedicellatum, however, extended the known range of the 
genus into antarctic America. According to his description 
of the new species, the two branches formed by the first dichot- 
omy are terete, thus implying a wingless condition, and he 
uses this character to separate H pedicellatum from H. leptopo- 
dum, the corresponding parts of which he now describes as 
everywhere winged. It will be remembered that he had formerly 
described them as sometimes wingless at the base. The type 


1 Papers & Proc. Roy. Soc. Tasmania 1916: 17. 1916. 
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specimen of H. pedicellatum is in the Natural History Museum 
at Stockholm and has been kindly sent to the writer for study 
by Dr. Mdller. Some of the thalli, such as the one represented 
in Fic. 3, show the condition described by Stephani even more 
clearly than it is shown by any of the Australasian specimens 
of H. flabellatum, but the wingless condition is by no mean’ 
constant, other thalli showing narrow wings decurrent on the 
stipe and present everywhere above the first dichotomy. Since 
this character is so inconstant and since the wing of the female 
branch, as shown in FIG. II, presents no distinctive features, 
it seems advisable to include H. pedicellatum also among the 
synonyms of H. flabellatum. At the same time it must be ad- 
mitted that the plants of H. pedicellatum are less robust than 
those of many Australasian specimens, and that no thallus 
has been observed in which more than three dichotomies were 
present. 

Apparently Symphyogyna integerrima Steph. of Juan Fernan- 
dez represents still another synonym. In Stephani’s figure a 
rather poorly developed thallus with only three dichotomies 
is shown, the wings being decurrent for a short distance down 
the stipe. According to the descriptions the marginal alar 
cells measure 36 X 18u, the submarginal 27 X 27u, and those 
near the midrib 45 X 27 wu. These relatively small dimensions, 
even if they were fairly constant, would not have much signifi- 
cance in separating the species from H. flabellatum, unless 
supported by other differential characters of importance, and 
no such characters are brought out. The sterile type specimen 
of S. integerrima, collected by Skottsberg, is in the herbarium 
of the University of Upsala, and this too, has been kindly 
sent for examination. It fully supports the conclusion drawn 
from Stephani’s descriptions and figure and shows, moreover, 
that the alar cells along the margin are by no means constantly 
elongate; many of them are isodiametric and essentially like 
the submarginal cells. In view of the complete sterility of the 
type it may have been difficult to decide, in the absence of 
other evidence, whether it belonged to Hymenophytum or to 
the dendroid group of Symphyogyna. Such evidence is supplied 
by the abundant fertile material of H. flabellatum, since col- 
lected by Skottsberg in the archipelago of Juan Fernandez, 
and also by the fact that the ultimate branches of the type 














1925] EVANS: HYMENOPHYTUM 503 


show the characteristic slime papillae along the margin. So 
far as known, marginal papillae are not present in the dendroid 
species of Symphyogyna. The Juan Fernandez material of 
Skottsberg’s later collection is represented in Fics. 4 and 5, 
while Fics. 12-14 show the parts associated with the archegonia. 
It will be seen that these are essentially like the figures drawn 
from the Tasmanian and New Zealand specimens. In FIG. 14 
the wings of a complex female branch are illustrated ; it consisted 
of several coalescent lobes, almost free from one another down 
to the base and perhaps representing the union of two or more 
branches. Such anomalous structures are occasionally present 
in material from other sources. 

In proposing H. furcatum as a new species Pearson compared 
it with H. flabellatum but stated that it was a much larger 
plant, that the thalli had fewer segments, that the branch- 
system formed was not flabelliform, that the alar cells were larger 
and that their walls were thin and destitute of trigones. In 
H. flabellatum, according to his account, “the walls are some- 
what thick with distinct trigones.’’ His measurements for 
H. furcatum are as follows: stems 2.5—3.8 cm. long; segments 
1.25-2 mm. wide; alar cells 75 XK 50u. It will be seen at once 
that his distinctions are based on variable features. The sterile 
type material of H. furcatum is deposited in the British Museum 
of Natural History, and the writer has had the privilege of 
studying two of the thalli. So far as these show, there is nothing 
definite to distinguish the New Caledonian species from H. 


flabellatum. Some of the New Zealand specimens, in fact, are 


considerably larger, reaching a length of 6 cm., while others show 
fewer branches. The wide range of variation in the size of the 
alar cells of H. flabellatum has already been commented upon, 
and it will be seen that Pearson’s measurements agree closely 
with those given by Stephani for H. leptobodum. The absence 
of trigones, moreover, can not be relied upon as a distinctive 
feature. Even in typical Australasian material of H. flabellatum 
these structures are by no means constant, and they are never 
large enough to be conspicuous. It seems necessary, therefore, 
to consider H. furcatum another synonym of H. flabellatum. 
Two specimens of H. flabellatum in the Mitten Herbarium, 
one collected by Seeman in the Fiji Islands and the other by 
Weir in Colombia, represent interesting extensions of range. 
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The Fiji Island specimens are sterile but show marginal slime 
papillae and agree closely with Australasian material. In one 
of the thalli studied the branches formed by the first dichotomy 
were almost wingless; in another the branch-system was winged 
throughout. The Colombian specimen was given a manuscript 
name by Mitten, but the writer can find in it no differential 
characters, and FIG. 15, representing the wing of a female branch, 
might easily have been drawn from a New Zealand plant. 
A full synonymy of the species follows: 


HYMENOPHYTUM FLABELLATUM (Labill.) Dumort. 


Jungermannia flabellata Labill. Nov. Holland. Spec. Pl. 2: 109. 
pl. 254, f. I. 1806. 

Hymenophytum flabellatum Dumort. Recueil d’Obs. sur les 
Jung. 25. 1835. 

Jungermannia leptopoda Hook. f. & Tayl. Jour. Bot. 3: 571. 
1344. 

Symphyogyna flabellata Mont.; Dumort d’Urville, Voy. au 
Péle Sud 1: 216. 1845. 

Symphyogyna leptopoda Tayl.; G. L. & N. Syn. Hep. 482. 1846. 

Umbraculum flabellatum Gottsche, Bot. Zeit. 19: 5. 1861. 

Umbraculum Muelleri Gottsche, Ann. Sci. Nat. Bot. V. 1: 181 
(footnote). 1864. 

Umbraculum leptopodum Gottsche, lec. cit. 

Metzgeria rugulosa Col. Trans. New Zealand Inst. 13: 368. 1881. 

Symphyogyna megalolepis Col. Trans. New Zealand Inst. 16: 
353- 1984. 

Symphogyna foetida Col. op. cit. 354. 

Symphyogyna longistipa Col. op. cit. 355. 

Symphyogyna platycalyptra Col. Trans. New Zealand Inst. 19: 
300. 1887. 

Symphyogyna platystipa Col. Trans. New Zealand Inst. 21: 
78. 1888. 

Hymenophytum leptopodum Steph. Mém. Herb. Boiss. 11: 5. 
1900. 

Hymenophytum pedicellatum Steph. Kungl. Svenska Vet.-Akad. 
Handl. 46°: 11. f. 2, a. I9gII. 

Symphyogyna tintegerrima Steph. op. cit. 13. f. 2, e. 

Hymenophytum furcatum Pears. Jour. Linn. Soc. Bot. 46: 19. 

1922. 
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The preceding study is based on the examination of a series 
of specimens in the herbarium of the New York Botanical 
Garden and the Yale Herbarium, supplemented by a few addi- 
tional specimens from various other sources. A list of these 
specimens follows. Those designated “‘M.”’ are in the Mitten 
Herbarium belonging to the Garden; those designated ‘‘N. Y.,”’ 
in the general Garden Herbarium; those designated “‘Y.”’ in 
the Yale Herbarium or in the private collection of the writer. 
The stations for the species proposed by Colenso, so far as these 
have been studied, are taken from the published descriptions; 
the specimens are simply marked ‘“ New Zealand”’ in the Mitten 
Herbarium. 

AusTRALIA: Apollo Bay, Miiller (M., probably a part of the 
material upon which Umbraculum Muelleri was based); Illa- 
warra, King (M.); Clarendon River, 1882, Rudder (M.). 

TASMANIA: without definite localities, Gunn (M., from the 
Hooker Herbarium); Archer (M.). The type of Jungermannia 


flabellata, which has not been seen by the writer, was collected 


on the same island. 

NEW ZEALAND: without definite localities, Hooker (M., prob- 
ably a part of the original material of Jungermannia leptopoda) ; 
Kerr (M.); Joliffe (M.); Craig (Y.); Colenso 537 (M.), 1216 
(M.), 7227 (N. Y.), 1284 (N. Y.), 1929 (M.), 2035 (N. Y., Y.), 
2062 (N. Y.), 2129 (M.), 2133 (M.), 2753 (N. Y.), 2162 (N. Y.); 
Otago, Lyall (M.); Point Cooper, Lyall (M.); about four miles 
south of Norsewood, Waiwapa County, 1880, Colenso (M., 
type of Metzgeria rugulosa); near Mataman, Waiwapa County, 
1883, Colenso (M., type of Symphyogyna foetida); near Norse- 
wood, 1883, Colenso (M., type of S. longistipa); same locality, 
1886, Colenso 1429 (N. Y., Y., type of S. platycalyptra); Mt. 
Bruce, Wairarapa, 1913, Gray 41 (Y., from the herbarium of D. 
Lillie); Lake Wakatipu 1918, Micklejohn 83 (Y., from the same 
herbarium). 

NEw CALEDONIA: Mt. Canala, 1914, Compton 1211 (type of 
H. furcatum). 

Fijt IsLANDS: without definite localities, Seemann (M.). 

JUAN FERNANDEZ: Masafuera, 1908, Skottsberg 43 (Upsala 
Herbarium, type of Symphyogyna integerrima); Skottsberg 47 
(Upsala Herbarium, determined by Stephani as ‘‘ Symphyogyna 
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sp.’’); various localities on the same island, 1917, C. & I. Skoitts- 


berg. 
CoLoMBIA: ‘“‘Andes Bogotenses,’’ Weir (M.). 
CHILE: Huafo Island, 1908, Skottsberg 123 (Stockholm 


Herbarium, type of H. pedicellatum). 
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Development of prothallium and apogamous embryo in 
Pellaea glabella Mettenius' 


F. L. Pickett AND MILDRED E. MANUEL 


(WITH THIRTY-TWO FIGURES) 


Several years ago attention was called to the clear distinction 
between Pellaea atropurpurea (L.) Link and Pellaea glabella 
Mettenius.* At that time cultural studies were undertaken 
to determine whether or not any distinction could be found 
between the gametophyte generations of these two closely 
related forms. Later a brief descriptive note was published, 
and attention was called to the apogamous nature of P. glabella.’ 
Within the past two years it has been possible to finish the 
morphological study, as well as to determine certain adaptive 
characteristics of this fern. 


DEVELOPMENT OF PROTHALLIUM 


In August, 1923, fronds of P. glabella were collected on the 
limestone cliffs in Monroe County, Indiana. Spores from these 
fronds were used in starting cultures on Knop’s solution and on 
soil taken from the same place as the fronds. Prothallia grew 
vigorously, and as far as could be determined, normally, on the 
soil. Rather striking variations, noted below, occurred in the 
water cultures. 

The spores of P. glabella are dark brown in color, obscurely 
tetrahedral in shape, and show numerous, low, rounded, irregular 
ridges. This dark exospore is hard and brittle, breaking irregu- 
larly when the spores germinate. Sowed on one-half strength 
Knop’s solution at room temperature, the spores show a large 
percentage of germination in ten days. The swelling spore 
bursts the exospore, protrudes through the opening and shows 
many oil globules. Within a day chloroplasts begin to appear. 

The prothallial plate may be formed by successive divisions 
of the second cell formed, or it may result from repeated divisions 

1 Contribution No. 3 from the Department of Botany of the State College 
of Washington. 

2 Pickett, F. L. A peculiar form of Pellaea atropurpurea Link. Am. 
Fern Jour. 4: 97-101. I914. 

3 Pickett, F. L. Is Pellaea glabella Mett. a distinct species? Am. Fern 
Jour. 7: 3-5. 1917. 
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of the tip cell of a protonema-like chain of 2-20 cells (FIGs. 4 
and I, 2, 3, 5). It does not grow regularly and symmetrically. 
It shows no clearly distinguishable apical cell, but rather a 
group of cells equally active. Plants grown on the culture 
solution show a tendency to produce chains of cells or ribbon- 
like structures, 2—5 cells wide and three to four times as long, 
with the individual cells markedly elongated, before a differ- 
entiated meristematic group appears. Grown on soil the plate 
formation appears earlier and is quite evident within two months 
from the sowing of the spores. For a time they have a somewhat 
cordate form but become very unsymmetrical with irregular 
margins as they grow older. As shown in FIGS. 6-10 some strik- 
ing forms are found. Even branched forms as shown in FIGS. 


- 
/ 


Fics. 1-5 show young sporelings with characteristic forms; FIG. 4 from a 
soil culture and 1, 2, 3, and 5 from water cultures, X 50. 


2 and II-—1I5, are not rare in some cultures. Rhizoids are pro- 
duced freely by the cells first formed, and on the vertical pro- 
thallia of crowded cultures they are produced on either or both 
surfaces. 

Among the hundreds of specimens examined closely, not one 
plant has been found showing indication of archegonial growth. 
Antheridia, on the other hand, are fairly common. In crowded 
cultures they seem especially abundant, growing upon dwarfed 
vertical forms and upon larger more fully expanded forms. 
Fic. 3 shows an extreme case of two antheridia on a very small, 
filamentous form. A few plants examined seem to have anther- 
idia and at the same time well-developed apogamous embryos, 
although not enough of such have been found for the careful 
examination necessary to make this sure. The antheridia 
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found are normal in development and function. Repeatedly, 
specimens have been observed discharging living, swimming 
sperms. 


DEVELOPMENT OF APOGAMOUS EMBRYOS 


The development of apogamous embryos in ferns has been 
described quite fully in recent years. The fact that such develop- 
ment has not been described for P. glabella, together with the 
occurrence of unique features in the case of this fern, seems 
sufficient reason for a detailed account at this time. 

About three months after the germination of spores on soil, 
the first embryos appear on prothallia about 1.2 mm. wide 
and somewhat longer. The first indication of embryo develop- 
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FiGs. 6-10 show various types of development up to plate formation. 
FIG. 7, X 85; others X 50. 


ment is the appearance of a small, slightly darkened area (FIG. 
16) usually just behind and continuous with the meristematic 
mass at the base of the sinus. As shown in sections cut length- 
wise of a prothallium and perpendicular to its surfaces, such an 
embryo is composed of a group of small, active, meristematic 
cells, continuous with the meristematic mass of the sinus, and 
extending entirely through the prothallium (FIGs. 17, 18, 19). 
The cells of these masses are smaller, in general, than those 
of the mature portions of the prothallium and are actively 
growing cells as indicated by their small size, new walls, slightly 
denser cytoplasm, and dividing nuclei. In no case, however, 
does it seem probable that the active tissue has developed 
from a single initial cell. Appearance bears out the suggestion 
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that the mass has arisen through renewed activity of otherwise 
normal prothallial cells. This idea is further strengthened by 
the fact that later growth of the embryonic mass is brought 
about, not only through the division of the first differentiated 
cells, but through an extension of activity involving a rejuve- 
nation of contiguous prothallial cells as well (FiGs. 19, 20). In 
no case has evidence appeared showing even the slightest 
crushing or other injury of prothallial tissue by the growing 
embryo. It is impossible to say with certainty of marginal 
cells of the embryo that they belong to embryo or prothallium. 
This differentiation is carried so far that the first epidermis 
of the embryo is formed by the changed surface cells of the pro- 
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Fics. 11-15. Various branched forms of sporelings, x 30. 


thallium. Even more striking are the cases, occasionally found, 
where surface prothallial cells have become changed into 
trachea-like structures as in FIG. 30. 

Size rather than age seems to determine the appearance of 
embryos, inasmuch as marked uniformity in size was evident 
with prothallia showing the first indications of embryo develop- 
ment. 

Growth of the embryo is shown both by a lateral spread of 
meristematic tissue and by a marked thickening of the mass. 
The thickening soon becomes evident as a definite hump or 
projection, usually on the ventral side of the prothallium. It 
soon becomes more evident through the growth about it of 
numerous multicellular, transparent hairs (FIGS. 25, 26). 

In most cases a leaf is the first distinct sporophytic structure 
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produced. This grows from the sporophytic mass, usually on 
the ventral side, but sometimes on the dorsal side of the pro- 
thallium, as a cylindrical process, at first pointed (FIG. 26) but 
later bearing a flattened terminal body (FIG. 21) resembling 
closely the orbicular or reniform juvenile sporophyte leaves 
of this fern. The second true leaf may appear on the same side 
of the prothallium as the first, or, as is not unusual, it may appear 
on the opposite surface, as shown in FIGS. 22, 23. 

In approximately 25 per cent of the plants this leaf is pre- 
ceded by a horn-like process growing from the anterior portion 
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Fics. 16-20. The beginnings of apogamous embryos. Fic. 16. The 
first suggestion of embryo formation. Fics. 17-20. Vertical longitudinal 
sections through very young embryos; stippled areas show active tissue. 
All X 140. L, leaf; P, prothallium. 


of the embryonic tissue and extending into the sinus, as described 
and figured by Miss Hayes for P. atropurpurea.* Such pro- 
jections are somewhat flattened, more densely chlorophyllous 
than the prothallial tissue, and usually develop scalariform 
vessels in their median or basal region (FIGS. 29, 30). 

The primary root is usually the second distinct structure 
to appear, and it is in every way similar to primary roots of 
normal embryos. Other leaves and roots are produced without 
any definite order of succession, although the young sporophytes 
in general have more leaves than roots. 





*Hayes, D. W. Some studies of apogamy in Pellaea atropurpurea 
(L.) Link. Trans. Am. Micro. Soc. 53: 119-135. 1924. 
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The horn-like structure mentioned above is a direct out- 
growth of the meristematic tissue at the base or on the side of 
the sinus, whereas the first leaf develops from the embryonic 
tissue behind the sinus (FIGS 29, 30). Soon after the embryonic 
tissue becomes evident, sections show a clearly differentiated 
superficial apical cell, through the divisions of which the leaf 
is formed. This cell is superficial to embryo and to the prothal- 
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FIGs. 21-27. Apogamous sporophytes. Fic. 21 shows two well de- 


veloped embryos on one prothallium. F1G. 22 shows the first leaf from the 
dorsal surface and the second leaf from the ventral surface of the prothallium. 
F1G. 23 shows root and first leaf from the ventral surface, but the second leaf 
from the dorsal surface. Fic. 24 shows both leaf and root from ventral 
surface. F1G. 26 shows an early stage in the development of the leaf. Fic. 
27 shows a leaf on the ventral surface, and the beginning of a root, R, on the 
dorsal surface. X8. 


lium as well. As already mentioned, vascular elements appear 
in the rudimentary leaf sometimes seen. In such cases these 
vessels are the first vascular elements to be differentiated. 
In other cases the first differentiated tissue is found near the 
base of the first true leaf. From this point, by the differentiation 
of other new tissue, the vascular elements appear in the leaf, 
and make connection with the later formed elements of stem 
and root. 
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The first root is formed through the activities of a typical 
tetrahedral cell formed some distance in the embryo from the 
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Fics. 28-32. Sections of young embryos. Fic. 28. Showing beginning 
of stem, after two leaves and root are well started. Vascular elements are 
well developed in root and first leaf. Fic. 29. The differentiation of tissue 
behind a leaf tip, and two distinct tracheal groups. Fic. 30. A surface cell, 
T, has developed thickened walls typical of tracheae. Fics. 31 and 32 show 
the well marked apical cell of root. All X 140. Ly, Ls, first and second leaf; 
P, prothallial cells; R, root; S, stem. 


base of the first leaf (FIG. 32). As is usual in normal fern embryos, 
this cell is large and very prominent. It first appears as a dis- 
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tinct cell surrounded by the undifferentiated tissue mass of the 
embryo. Through its division a distinct root cap and vascular 
tissues are formed before the root tip emerges from the embryonic 
mass (FIG. 31). A second root is formed later, beginning with 
the appearance of a distinct cell in the primary meristematic 
mass of the embryo, and developing, as just described for the 
first. Later development of these roots is in every respect 
similar to that in normal embryos. For a time differentiation 
of tissues extends in both directions from the first scalariform 
vessels formed a little way behind the root tip, until the vascular 
tissues of leaf, stem, and root are united. 

The stem develops some time after the leaf and root are 
well started. No clearly marked apical cell is present; but 
an active meristematic tissue mass, including a large part of 
the central area of the embryo, extends to a quarter near the 
first true leaf, and soon differentiates into stem tissues (FIG. 28). 
The differentiation of this comparatively large mass of tissues 
makes readily possible the complete union of vascular elements 
of root, leaf and stem mentioned above. 

The growth and activity of a prothallium continues for 
several weeks after the appearance of an embryo. Even when 
the sporophyte shows two well developed leaves the prothallium 
may appear normally green and active. Several prothallia have 
been examined showing the beginning of more than one embryo, 
and a few examples of two well developed embryos on one 
prothallium have been noted (FIG. 21). Where more than one 
embryo is formed, those appearing later form near the margins 
adjacent to the sides of the sinus. 


SUMMARY 


The prothallia of Pellaea giabella have a normal develop- 
ment from the spore, and show the usual reactions to growth 
conditions. 

The prothallia sometimes produce normal antheridia and 
sperms, but no archegonia, so sporophytes are produced apogam- 
ously only. 

Apogamous embryos arise through the activity of cell masses 
involving comparatively mature tissue of the prothallia. 
PULLMAN, WASHINGTON 
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On the number of chloroplasts in the cells of the 
sporophyte of Anthoceros laevis 


ATtHA A, PINNICK 


In a study of the morphology of the gametophyte and 
sporophyte of Anthoceros laevis L., the writer was somewhat 
surprised to find in stained microtome sections of the sporophyte 
the presence of but one chloroplast in each cell, since in the 
literature one is given the impression that sporophyte cells 
contain regularly two chloroplasts (Campbell '18, pp. 121, 142, 
597). Inasmuch as the single chloroplast in each cell of the 
gametophyte, in all North American species, seems to be an 
organ as permanent as the nucleus, it would be natural to suppose 
that the cells of the sporophyte might contain two chloroplasts, 
one being derived from the egg and the other from the sperm 
in the form of a very small primordium. 

Hofmeister, as early as 1862, stated in regard to the number 
of chloroplasts found in the sporophyte that cells of the upper 
part of the young fruit [A. laevis L. and A. punctatus L.] contain 
without exception ‘wo chlorophyll bodies; but that in the 
inner tissue of the stem [gametophyte] the appearance of two 
chlorophyll bodies is unusual. 

Campbell ('18, p. 142) in describing the sporophyte of A. 
fustformis and A. Pearsont, says that there is a doubling of 
chloroplasts in the sporophyte, and specifically that ‘“‘each 
epidermal cell contains two large chloroplasts like that of the 
gametophyte.”’ He refers also to Schimper (’85) as having 
noted that the chloroplasts double in the sporophyte of Antho- 
ceros. The statement of Schimper (/cc. cit. p. 21) pertains to 
A. laevis. 

The spore-mother-cell shows regularly only one chloroplast. 
Therefore the presence of two chloroplasts in the vegetative 
cells of the sporophyte would be strange and not easily explained. 
Strasburger (’80) and Davis (’99) have traced the complete 
history of the spore-mother-cell and its two divisions to form the 
tetrad. Barring nuclear details, it is not at all difficult to observe 
all phases of the division of the spore-mother-cells in the fresh 
material, since the spores mature gradually and the spore- 
mother-cells readily separate from each other. 
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In a large spore-mother-cell the chloroplast is very conspicu- 
ous, and is seen as a thickened mass in one side of the cell. This 
large chloroplast is yellowish green in color and contains starch 
and other granules, which become more numerous and prominent 
with further development. The chloroplast finally elongates 
and resembles a thick crescent curved about the nucleus. As 
the chloroplast divides the two equal portions move apart but 
are connected by cytoplasmic filaments. 

The spore-mother-cell now elongates and the second division 
of the chloroplast is identical with the first. According to Davis 
(’99) both chloroplasts may be active at the same time or one 
may be in a more advanced state of fission than the other. The 
cell finally appears broader, in proportion to the length, and 
when the four chloroplasts are formed they are grouped in an 
orderly arrangement about the centrally placed nucleus. These 
chloroplasts are all formed before nuclear division occurs in the 
spore-mother-cell. After final nuclear division one nucleus 
remains in contact with each chloroplast. 

A. laevis and A. punctatus are the only two species common 
in the vicinity of Indiana University. All observations men- 
tioned pertain to the former species. 

Comparisons were made between chloroplasts of the game- 
tophyte and of the sporophyte. Each cell of the gametophyte 
shows one very large chloroplast with the characteristic pyrenoid 
in the center. This chloroplast is granular and somewhat globu- 
lar, while the contents differentiate prominently with stains. 
Hofmeister (’62) has described the chloroplasts in elongated 
cells of older shoots as being flattened and sometimes spindle- 
shaped, while they also appear flattened in the epidermis. Ob- 
servations seem to verify these conclusions. Hofmeister (62, 
p. 7) also found that the chloroplasts in the interior of the sporo- 
phyte are smaller than those in the sporophyte epidermis. 
Campbell ('18), however, seems to imply that epidermal chloro- 
plasts are as large as in any other cell, for he compares the two 
large chloroplasts of the epidermis with those of the gametophyte 
in A. fusiformis and A. Pearsoni. 

McAllister (14) in his study of structure of the pyrenoid 
of Anthoceros finds that the sporophyte chloroplasts do not 
differ from those of the gametophyte, although they average 
considerably smaller. The writer verified this conclusion; 
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moreover, the smaller chloroplasts of the gametophyte can in 
no way be distinguished from the larger ones of the sporophyte. 
McAllister also agrees that each archesporium cell of A. laevis 
contains a minute chloroplast which is difficult to distinguish 
from granular cytoplasmic cell contents. 

The cells at the base of the sporophyte, adjacent to the cells 
of the gametophyte, show regularly one large chloroplast identical 
with that of the gametophyte. 

While examining preserved material the writer became 
interested in the number of chloroplasts found in the sporophyte, 
since the preparations showed only one chloroplast to each cell. 
After careful examination material was found which showed a 
very short section of’ sporophyte cells, where two chloroplasts 
seemed visible in each cell; but all surrounding cells in the same 
section had only one chloroplast in each cell. Fresh material 
was then collected and with free hand sections observations were 
continued with the result that occasionally two chloroplasts 
seemed to be visible in certain rows of cells. However, the ma- 
jority of cells in the same section showed only one chloroplast 
to the cell. 

It seemed reasonable to question whether certain parts of 
the sporophyte might contain two chloroplasts to a cell while 
other parts would contain only one. Since the stained microtome 
sections, in a great number of preparations, showed almost 
without exception only one chloroplast to the cell in the sporo- 
phyte, this conclusion was drawn: that probably the free hand 
sections of fresh material had the walls and layers of cells so 
obscured that contents of a single cell would be difficult to deter- 


. mine exactly. As some of the oblique walls are very delicate, 


and do not show in fresh material clearly, one cannot rely upon 
free hand sections to give positive results. Fresh material was 
treated with two per cent. osmic acid and mounted in dilute 
glycerine. The results showed that if two chloroplasts were 
occasionally found it was the exception rather than the rule. 
All stages of young and mature sporophytes, were examined in 
fixed and stained sections, and the above conclusion was con- 
firmed. 

The writer is convinced after obtaining the above results, 
that only one chloroplast is present in the cells of the sporophyte 
of A. laevis. Therefore it may be possible that sources of error 
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due to methods of observation are responsible for the report 
of the presence of the double chloroplast in the sporophyte of 
Anthoceros as published by Campbell ('18) and Hofmeister (’62). 

One might explain the presence of an occasional double 
chloroplast by assuming that after the chloroplast divided the 
cells failed to divide. It seemed strange, on the one hand, to 
expect two chloroplasts regularly in the vegetative cells of the 
sporophyte when only one is found in the spore-mother-cell. 
But, on the other hand, the sporophyte is formed by the union 
of two cells or gametes: it therefore would seem that the sporo- 
phyte should have two chloroplasts, if the sperm furnishes one 
or its primordium and the egg the other. However, the egg 
does not have a fully developed chloroplast, but one merely in 
the rudimentary stage. Now it is possible that a primordium 
may be carried by the sperm, but so far as the writer has been 
able to ascertain, no statement to that effect occurs in the 
literature. 

Again if we make a comparison with Spirogyra, we find that 
one set of chloroplasts in this plant degenerates, just as we find 
three nuclei in the germinating zygote disintegrating and only 
one functioning. Now the nucleus is a permanent organ of a 
Spirogyra cell, yet three nuclei completely disintegrate and 
disappear. For the same reason we may logically assume that 
the chloroplast is as permanent in Anthoceros as is the nucleus. 
Therefore, if one chloroplast of Anthoceros disintegrates, leaving 
only one to a cell in the sporophyte, that does not disprove the 
theory that the chloroplast is as permanent as the nucleus. 


INDIANA UNIVERSITY 
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Science II. 61: 542-543. 22 My 1925. 


Low, M. The pines of Timagami. Nat. Mag. 5: 357-360. 
Je 1925. (Illust.) 


MacBride, J. F. South American plants, mostly from the 
Captain Marshall Field expedition to Peru 1922 and 1923. 
Field Mus. Nat. Hist. Publ. Bot. Ser. 4: 79-93. 29 Je 1925. 


Several species and combinations described as new. 


McClintock, J. A. Uncongeniality, a limiting factor in the use 
of disease resistant stock. Proc. Am. Soc. Hort. Sci. 21: 
319-320. “1924” 1925. 

McClure, F. A. Some observations of a plant collector on the 
Island of Hainan. Ohio Jour. Sci. 25: 114-118. 19 My 
1925. 
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MacDougal, D. T. The arrangement and action of material in 
the plasmatic layers and cell-walls of plants. Proc. Am. 
Phil. Soc. 63: 76-93. f. 1, 2. 8 Au 1924. 


McDougall, W. B. A new mushroom. Trans. Illinois Acad. 
Sci. 17: 84. f. 7. “1924” 1925. 

Marasmius nucicola. 

McHargue, J. S. The occurrence of copper, manganese, zinc, 
nickel, and cobalt in soils, plants, and animals, and their 
possible function as vital factors. Jour. Agr. Res. 30: 
193-196. 15 Ja 1925. 

Mackenzie, K. K. The genus Erysimum. Rhodora 27: 65-67. 
“Ap” 14 My 1925. 

Mackenzie, K. K. Proper use of the name Leontodon. Rhodora 
27: 47-49. “Mr” 28 Ap 1925. 


McKinney, H. H., Webb, R. W., & Dungan, G. H. Wheat 
rosette and its control. Illinois Agr. Exp. Sta. Bull. 264: 
273-296. f. 1-8 + pl. r. Ap 1925. 

McKinney, H. H. Certain aspects of the virus diseases. Phyto- 
pathology 15: 189-202. Ap 1925. 

McLean, F. T., & Gilbert, B. E. Manganese as a cure for a 
chlorosis of spinach. Science II. 61: 636-637. 19 Je 1925. 


McNair, J. B. The taxonomy and range of poison ivy. Science 
Il. 61: 589. 5 Je 1925. 

McNair, J. B. The geographical distribution in North America 
of poison ivy (Rhus toxicodendron) and allies. Am. Jour. 
Bot. 12: 338-350. f. r. 15 Je 1925. 


McWhorter, F. P. Cercospora leaf spot of lettuce. Phyto- 
pathology 15: 247. Ap 1925. 

Manning, L. E. Native flowering evergreens. Am. For. & For. 
Life 31: 405-406. Jl 1925. (Illust.) 

Marlatt, C. L. Plants and plant pests. Atlantic Mo. 135: 
775-785. Je 1925. 

Marre, F. Origine bactérienne de la gomme des arbres fruitiers. 
Nat. Canad. 51: 241-242. My 1925. 
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Martin, A. C. Ontogenetic study on Phylloxera caryaeseptem. 
Bot. Gaz. 79: 297-310. pl. 22-25. 21 My 1925. 

Martin, W. H. Plant diseases of New Jersey (fifth instalment). 
Principles of plant disease control. New Jersey Agr. 7°: 10- 
11. Je 1925. (Illust.) 

Martinez, M. Elarbol del Balsamo. Toluwifera pereirae (Klotsch 
Baill.) familia de las Leguminosas. Mexico For. 3: 57-59. 
Mr—Ap 1925. (Illust.) 

Maxon, W. R. Notes on American ferns—XX. Am. Fern. 
Jour. 15: 16-19. “Ja—Mr”’ 26 My 1925. 


Maxon, W. R. Ferns asa hobby. Natl. Geogr. Mag. 47: 541- 
586. My 1925. (Illust.) 


Meisel, M. A bibliography of American natural history. The 
pioneer century, 1769-1865. vol. 1. 1-244. New York, 1924. 


Menéndez Ramos, R. Estudio sobre el mosaico de la cafia. 
Revista Agr. Com. y Trab. Cuba 7°: 31-33. 1925. (Illust.) 


Mildbraed, J. Plantae Tessmannianae peruvianae—I. Notizbl. 
Bot. Gart. Berlin 9: 136-144. 1 O 1924; —II. Notizbl. 
Bot. Gart. Berlin 9: 260-268. 20 Mr 1925. 

Many species described as new. 

Millspaugh, C. F. Two new Euphorbias. Field Mus. Nat. 
Hist. Publ. Bot. Ser. 4: 95. 29 Je 1925. 

Tithymalus raphanorrhizus and T. pencillatus [sic]. 

Mix, A. J. Anthracnose of European privet. Phytopathology 
15: 261-272. f. 1-3. My 1925. 


Mix, A. J. Biological and cultural studies of Exoascus mirabilis. 
Phytopathology 15: 214-222. f. 1, 2. Ap 1925. 


Mix, A. J. The weather and peach leaf curl in eastern Kansas 
in 1924. Phytopathology 15: 244-245. Ap 1925. 


Mousley, H. Corallorrhiza maculata and its varieties in Canada. 
Canad. Field Nat. 39: 95-96. My 1925. 

Munz, P. A., & Johnston, I. M. Miscellaneous notes on plants 
of southern California—IV. Bull. Torrey Club 52: 221-228. 
“My” 7 Je 1925. 


Section Hesperoselinum of Ammoselinum, several species, and I variety 
described as new. 
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Munz, P. A., & Johnston, I. M. The Potentillas of southern 
California. Bull. So. California Acad. Sci. 24: 5-25. 5 
Ap 1925. 


5 combinations and 2 varieties described as new. 


Murneek, A. E. Correlation and cyclic growth in plants. Bot. 
Gaz. 79: 329-333. 21 My 1925. 


Murneek, A. E. The effects of fruit on vegetative growth in 
plants. Proc. Am. Soc. Hort. Sci. 21: 274-276. “1924” 
1925. 

Murrill, W. A. Collecting around St. Augustine, Florida. 
Mycologia 17: 127-129. 1 My 1925. 


Murrill, W. A. Fungi at Lynchburg, Virginia. Mycologia 17: 
183-184. “Jl-Au” 25 Je 1925. 


Navez, A. La forét équatoriale brésilienne. Bull. Soc. Roy. 
Bot. Belgique 57: 5-18. f. A—E, 1-4 + pl. r. “‘1924” 1925. 


Newton, J. D. The relation of the salt concentration of the 
culture solution to transpiration and root respiration. Sci. 
Agr. 5: 318-320. Je 1925. 

Nicholson, W. E. Notes on some New Zealand species of Frul- 
lania. Bryologist 28: 17-19. pl. 2. “Mr” 30 My 1925. 
F. Berggreniit described as new species. 

Olitsky, P. K., & Northrop, J. A. The inoculation of tomato 
and tobacco plants with potato mosaic virus. Science II. 
61: 544-545. 22 My 1925. 

Orton, C. R., & Weiss, F. The life cycle of the rust on fly 
poison, Chrosperma muscaetoxicum. Mycologia 17: 148- 


153. f.1+ pl.17. “JlAu” 25 Je 1925. 


Ostenfeld, C. H. Some remarks on species and chromosomes. 
Am. Nat. 59: 217-218. My-—Je 1925. 


Osterhout, W. J. V., & Dorcas, M. J. Contrasts in the cell sap 
of Valonias and the problem of flotation. Jour. Gen. Phys- 
iol. 7: 633-640. 20 My 1925. 


Overholts, L.O. Mycological notes for 1923. Mycologia 17: 
108-112. pl. 10, 17. 1 My 1925. 
Mycosphaerella smilacicola described as new comb. 
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Pack, D. A. Dispersion of lipoids. Bot. Gaz. 79: 334-338. 21 
My 1925. 

Pammell, L. H. The extension of the Yucca moth. Science II. 
61: 414-415. 17 Ap 1925. 

Pember, F. R., & McLean, F. T. Economical use of nitrogen, 
phosphorus and potassium by barley, oats and wheat in 
solution cultures. Rhode Island Agr. Exp. Sta. Bull. 199: 
I-53. f.1,2+ pl. 1, 2. F 1925. 


Pemberton, C. C. Field studies of growth forms of some of the 
native trees of the environment of Victoria, B. C. Canad. 
Field Nat. 59: 96-105. My 1925. (Illust.) 


Pennington, L. H. Relation of weather conditions to the spread 
of white pine blister rust in the Pacific northwest. Jour. 
Agr. Res. 30: 593-607. f.7z, 2. “1 Ap” Je 1925. 

Perkins, A. T. Regarding the possible adaptation of soy bean 
Radicicola to a specific host variety. Jour. Agr. Res. 30: 
243-244. I F 1925. 

Petch, T. The Brazil Nut. Gard. Chron. ILI. 77: 349. f. 
148-150. 23 My 1925. 

Phillips, E. H., Smith, E. H., & Smith, R. E. Fig smut. Cali- 
fornia Agr. Exp. Sta. Bull. 387: 1-38. f. r-r5. Ap 1925. 

Pilger, R. Plantae Luetzelburgianae brasilienses—V. Notizbl. 
Bot. Gart. Berlin 9: 153-156. 30 D 1924. 

Several species described as new. 

Piper, C. V. The American species of Canavalia and Wendero- 
thia. Cont. U.S. Natl. Herb. 20: 555-588. 1925. 

Many species described as new. 

Piper, C. V. Cultivated grasses of secondary importance. 
U. S. Dept. Agr. Farmers Bull. 1433: 1-42. f. 1-38. F. 
1925. 

Piper, C. V. Two new species of Canavalia. Field Mus. Nat. 
Hist. Publ. Bot. Ser. 4:94. 29 Je 1925. 

C. eurycarpa and C. peruviana. 

Poole, R. F. The relation of soil moisture to the pox or ground 

rot disease of sweet potatoes. Phytopathology 15: 287- 

293. f. 1-4. My 1925. 
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Potter, A. A., & Melchers, L. E. Study of the life history and 
ecological relations of the smut of maize. Jour. Agr. Res. 
30: 161-173. f. 7, 2+ pl. I-3. 15 Ja 1925. 


Quisumbing, E. Stony layer in seeds of gymnosperms. Bot. 
Gaz. 79: 121-195. f. 1-88 + pl. rr. 30 Ap 1925. 


Rathbun-Gravatt, A. Direct inoculation of coniferous stems 
with damping-off fungi. Jour. Agr. Res. 30: 327-339. f. 
1,2. “15 F” Ap 1925. 

Record, S. J., & Mell, C.D. Timbers of tropical America. i-xviii, 
1-610. pl. I-50. New York, 1924. 

Reed, G. M., & Stanton, T. R. Relative susceptibility of selec- 
tions from a fulghum-Swedish select cross to the smuts of 
oats. Jour. Agr. Res. 30: 375-391. pl. 1-4. “15 F”’ Ap 
1925. 

Reed, G. M. The inheritance of resistance of oat hybrids to 
loose smut. Mycologia 17: 163-181. “Jl-Au”’ 25 Je 1925. 

Rhoads, A. S. Root rot of the grapevine in Missouri caused by 
Clitocybe tabescens (Scop.) Bres. Jour. Agr. Res. 30: 341- 
364. pl. 1-7. “15 F” Ap 1925. 

Richter, L. Empfindliche Kakteen. Zeit. Sukkulent. 2: 5-11. 
25 Ja 1925. 

Rigg, G. B. Some physiology of the sieve tubes of Nereocystis. 
Publ. Puget Sound Biol. Sta. 3: 311-329. f. 7 + pl. 37, 
38. 15 F 1925. 


Robbins, C. A. Cladonia mateocyatha, a new species, and some 
variations in C. Beaumontii. Rhodora 27: 49-51. “Mr” 
29 Ap 1925. 

Robinson, C. H. The Indiana sand dunes. Flow. Grow. 12: 
225-228. Je 1925. (Illust.) 

Rolfs, F. M. Two important cotton diseases and their control. 
Oklohoma Agr. & Mech. Coll. Ext. Div. Circ. 208: 1-8. 
1925. 

Rosa, J. T. Fruiting habit and pollination of cantaloupe. Proc. 

Am. Soc. Hort. Sci. 21: 51-57. ‘‘1924” 1925. 
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Rose, D. H., & Lindegren, C. C. Phytophthora rot of pears 
and apples. Jour. Agr. Res. 30: 463-468. pl. 1, 2. “I 
Mr” My 16925. 


Rose, D. H., & Stevens, N. E. The excessive politeness of 
American botanists. Science IL. 61: 656-657. 26 Je 1925. 


Rose, D. H. Diseases of stone fruits on the market. U. S. 
Dept. Agr. Farmers Bull. 1435: 1-17. f. 1-6. S 1924. 


Rosenberg, O. Chromosomes and species. Am. Nat. 59: 
205-208. My-—Je 1925. 


Rusby, H. H. Chomelia, Jacquin and Antsomeris, Presl. Bull. 
Torrey Club 52: 137-142. f. 1-2. “Ap” 18 My 1925. 


4 species and 6 combinations described as new. 


Sackett, W. G. Crown or root rot of alfalfa. Through the 
Leaves 13: 213-214. My 1925. (Illust.) 


Safford, W. E. The potato of romance and of reality. Jour. 
Hered. 16: 113-126. f. 7-6. ‘“‘Ap” 15 My 1925. 


Sando, C. E. Plant coloring matters. Jour. Am. Pharm. Assoc. 
14: 299-307. Ap 1925. ; 

Sando, C. E. Anthocyanin formation in Helianthus annuus. 
Jour. Biol. Chem. 64: 71-74. My 1925. 


Schaffner, J. H. Additions to the catalog of Ohio vascular 
plants for 1924. Ohio Jour. Sci. 25: 130-138. 19 My 1925. 


Schaffner, J. H. Main lines of evolution in Egquisetum—l. 
Am. Fern Jour. 15: 8-12. “‘Ja—Mr”’ 26 My 1925; —II. 
Am. Fern Jour. 15: 35-39. pl. 3. 30 Je 1925. 


Schertz, F. M. Some physical and chemical properties of 
xanthophyll and the preparation of the pure pigment. 
Jour. Agr. Res. 30: 575-585. f.z. “15 Mr” Je 1925. 


Schertz, F. M. Some physical and chemical properties of carotin 
and the preparation of the pure pigment. Jour. Agr. Res. 


30: 469-474. f. z. “1 Mr” My 1925. 


Schmidt, D. The effect of the weight of the seed on the growth 
of the plant. New Jersey Agr. Exp. Sta. Bull. 404: 1-19. 
N. 1924. 
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Schmidt, O. C. Einige neue Selaginellen aus Westindien und 
Tahiti. Repert. Spec. Nov. Regn. Veg. 20: 155-158. 20 
O 1924. 


Including Selaginella Leonardi, S. Bracei and S. Setchellii spp. nov. 


Schneider, C. A selection of American willows. Gard. Chron. 
—III. 77: 204-205; 282; 397-398; 413; 431-432. 21 Mr; 
25 Ap; 6 Je; 13 Je; 20 Je 1925. 


Schneider, C. Two uncommon plants. Garden 89: 261. 9 
My 1925. (lllust.) 


Taxodium distichum and Erica stricta. 


Schultz, E. S., & Folsom, D. Infection and dissemination experi- 
ments with degeneration diseases of potatoes. Observations 
in 1923. Jour. Agr. Res. 30: 493-528. f. 1 + pl. 1-10. 
“15 Mr” Je 1925. 


Scott, G. A. Cultural characteristics of certain Colletotrichum 
species. Ann. Rep. Quebec Soc. Prot. Pl. 16: 123-137. pl. 
1-5. ‘“‘1924” F 1925. 

Sears, P. B. ° The natural vegetation of Ohio. I. A map of the 
virgin forests. Ohio Jour. Sci. 25: 139-149. f. I-5. I9 
My 1925. 

Seaver, F. J. The fungous flora of St. Croix. Mycologia 17: 
1-18. pl. r. 20 Ja 1925. 

Including descriptions of two new species. 

Seaver, F. J. The snapdragon rust. Mycologia 17: 42-44. 
20 Ja 1925. 

Seward, A. C. Arctic vegetation past and present. Jour. Roy. 
Hort. Soc. 50: 1-18. Ja 1925. (Illust.) 


Sharp, L. W. The factorial interpretation of sex-determination. 
La Cellule 35: 195-235. 1925. (Illust.) 


Sharp, L. W. Recent advances in cytology. Am. Jour. Bot. 11: 
610-616. 24 D 1924. 


Shear, C. L., Stevens, N. E., & Wilcox, M. S. Botryosphaeria 
and Physalospora in the eastern United States. Mycologia 
17: 98-107. pl. g. i My 1925. 
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Shear, C. L. The life history of the Texas root rot fungus 
Ozonium omnivorum Shear. Jour. Agr. Res. 30: 475-477. 
f.1,2+pl.1. “1 Mr” My 1925. 


Shear, C. L., & Dodge, B. O. The life history of Pilacre faginea 
(Fr.) B. and Br. Jour. Agr. Res. 30: 407-417. pl. 1, 2. 
“1 Mr” My 1925. 

Showalter, A. M. Germination of the spores of Riccardia 
pinguis and of Pellia Fabbroniana. Bull. Torrey Club 52: 
157, 166. f. 71, 2+ pl. 5. “Ap” 18 My 1925. 


Showalter, W. J.,and others. The Book of wild flowers. 1-243. 
Washington, 1924. (Illust.) 

Shreve, F. Ecological aspects of the deserts of California. 
Ecology 6: 93-103. f. 7, 2. “Ap” 12 My 1925. 

Sideris, C. P. Observations on the development of the root 
system of Allium cepa L. Am. Jour. Bot. 12: 255-258. f. 1. 
28 My 1925. 

Simpson, C. T. Odd trees that do odd things. Florida Grow. 
31: 7-8. 25 Ap 1925. (Illust.) 


Skeels, H.C. A Chinese potatobean. Glycine fortunei (Maxim.) 
J. B. Norton. Proc. Biol. Soc. Wash. 38: 88. 26 My 1925. 


Skeels, H. C. A new Chinese peach. Amygdalus hansuensis 
(Rehder) Skeels. Proc. Biol. Soc. Wash. 38: 87. 26 My 
1925. 

Skeels, H. C. A new introduction of a Chinese Torreya. Tumion 
fargesu (Franch.) Skeels. Proc. Biol. Soc. Wash. 38: 88. 
26 My 1925. 

Small, J. K. Jris Carolina. ‘‘Carolina Blue-flag.”’ Addisonia 
9: 49-50. pl. 313. ““D 1924” 18 F 1925. 

Small, J. K. Jris cristata. ‘“‘Crested Dwarf-iris.’’ Addisonia 
9: 63-64. pl. 320. ““D 1924” 18 F 1925. 

Small, J. KK. Jris foliosa. ‘‘Leafy Blue-flag.’"’ Addisonia 9: 
53-54. pl. 315. ““D 1924”’ 18 F 1925. 

Small, J. K. Jris hexagona. ‘ Angle-pod Blue-flag.’’ Addisonia 

9: 51-52. pl. 314. “D 4924” 18 F 1925. 
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Small, J. KK. Jris Kimballiae. ‘‘Miss Kimball’s Blue-flag.”’ 
Addisonia 9: 59-60. pl. 318. ‘“‘D 1924” 18 F 1925. 


Small, J. K. Jris lacustris. ‘‘Lake Dwarf-iris.’’ Addisonia 9: 
61-62. pl. 319. ‘“‘D 1924” 18 F 1925. 


Small, J. K. Jris savannarum “Prairie Blue-flag.’’ Addisonia 
9: 57-58. pl. 317. ‘“‘D 1924” 18 F 1925. 

Small, J. K. Jris versicolor. ‘‘Common Blue-flag.’’ Addisonia 
9: 55-56. pl. 316. “‘D 1924” 18 F 1925. 

Smith, C. M. The alkaline reaction of the dew on cotton 
plants. Science II. 61: 572-573. 29 My 1925. 

Smith, E. F. Some newer aspects of cancer research. Science 
Il. 61: 595-601. 12 Je 1925. 

Smith, E. F. Cancer in plants and in man. Science II. 61: 
419-420. 17 Ap 1925. 

Smith, G. M. Phytoplankton of the inland lakes of Wisconsin. 
Part 2. Desmidiaceae. Wisc. Geol. Nat. Hist. Surv. Bull. 
577: 1-227. f. 1-17 + pl. 52-88. 1924. 

Smith, J. F. Late-blooming violets in Connecticut. Rhodora 
27: 51. “Mr” 28 Ap 1925. 

Smith, R. E. Efficiency of a self-mixing duster. Phytopathology 
15: 235-237. f. z. Ap. 1925. 


Spangler, R. C. Female gametophyte of Trillium sessile. 
Bot. Gaz. 79: 217-221. pl. 16, 17. 30 Ap 1925. 


Standley, P. C. Botanical exploration in Panama and Costa 
Rica. Misc. Coll. Smithsonian Inst. 77: 50-56. 1925. 
(Lllust.) 


Standley, P. C. New species of plants from Salvador. IV. 
Jour. Wash. Acad. Sci. 14: 238-247. 4 Je 1924. 


Including descriptions of 19 new species in various genera. 
§ I £ 


Standley, P. C. The genus Forchammeria. Jour. Wash. Acad. 
Sci. 14: 269-272. 19 Je 1924. 
Including new species in Forchammeria (2). 

Standley, P. C. Trees and shrubs of Mexico (Passifloraceae- 
Scrophulariaceae). Contr. U. S. Nat. Herb. 23: 849-1312 

+i-xxxix. 1924. 
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Stanford, E. E. The inflorescence and flower-form in Polygonum 
subgenus Persicaria. Rhodora 27: 41-47. “Mr” 28 Ap 


1925. 


Stapf, O. Aronia melanocarpa. Curt. Bot. Mag. 150: il. 
9052. 30 Ap 1925. 
Native of North America. 

Stapf, O. Begonia manicata. Curt. Bot. Mag. 150: il. 
9055. 30 Ap 1925. 
Native of Mexico. 

Stapf, O. Campomanesia thea. Curt. Bot. Mag. 150: i. 
9054. 30 Ap 1925. 
Native of Brazil. 

Stapf,O. Hoffmannia Roeslii. Curt. Bot. Mag. 150: pl. 9025. 
15 D 1924. 


Stapf, O. Lindmania penduliflora. Curt. Bot. Mag. 150: 
pl. go29. 15 D 1924. 


Stevens, F. L., & Plunkett, O. A. Tulip blossom blight. Lllinois 
Agr. Exp. Sta. Bull. 265: 299-307. f. 1-7. Ap 1925. 


‘ 


Stevens, F. L., & Manter, H. W. The Hemisphaeriaceae of 
British Guiana and Trinidad. Bot. Gaz. 79: 265-296. 
pl. 18-21. 21 My 1925. 
4 new genera, Theciopeltis, Plochmopeltidella, Scolecopeltidella, Scoleco- 

pelttdium, and many species described as new. 

Stevens, O. A. North Dakota honey plants. Am. Bee Jour. 
65: 209-211. My 1925. (Illust.) 


Stiffier, E.G. Development of embryo sac in Gasteria, Cyrtan- 
thus, and Veltheimia. Bot. Gaz. 79: 207-216. f.1—-7 + Pl. 
14, 15. 30 Ap 1925. 

Stokdyk, E. A. Selection of sweet potatoes. Jour. Hered. 16: 
147-150. f. 78, 19. “Ap” 15 My 1925. 

Stroman, G. N. The inheritance of certain chlorophyll charac- 
ters in maize. Genetics 9: 493-512. f. 1-3. “‘“N 1924”’ 23 
F 1925. 

Svenson, H.K. Some plants of eastern New York. Rhodora 26: 
221-222. ‘“‘D 1924” 17 F 1925. 
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Sydow, P. & H. Monographia Uredinearum 4: 353-512. 31 
Jl; iciv + 513-671. 15 N 1924. 

Sundquist, L. Some enzymatic actions of Nereocystis luetkeana. 
Publ. Puget Sound Biol. Sta. 3: 331-336. 15 F 1925. 


Taubenhaus, J. J. A new rootrot of the sweet potato. Phyto- 
pathology 15: 238-240. f. 7. Ap 1925. 

Taylor, R. H., & Philp, G. L. The almond in California. Cali- 
fornia Agr. Exp. Sta. Circ. 284: 1-57. f. I-19. Ap 1925. 

Taylor, W. R. Report on the marine algae of the Dry Tortugas. 
Carnegie Inst. Wash. Year Book 23: 206-207. D 1924. 


Tehon, L. R. Some outstanding features of the plant disease 
situation in Illinois during 1923. Trans. Illinois Acad. 
Sci. 17: 88-93. ‘‘1924” 1925. 

Thacker, G. W. Wild flowers of northern Michigan. Flow. 
Grow. 12: 234. Je 1925. 

Thomas, C. H. The New London oak. Am. For. & For. Life 
31: 366-367. Je 1925. (Illust.) 

Thomas, H. E. Apple blotch in New York State. Phytopath- 
ology 15: 246-247. Ap 1925. 

Thomas, M. P. Some little known wild flowers. Flow. Grow. 
12: 285. Jl 1925. 

Thone, F. Preliminary checklist of the vascular plants of the 
Illinois state park at Starved Rock, Laselle County. Trans. 
Illinois Acad. Sci. 17: 100-106. ‘‘1924”’ 1925. 


Tiedjens, V. A. Some physiological aspects of Asparagus 
officinalis. Proc. Am. Soc. Hort. Sci. 21: 129-140. “1924” 
1925. 

Toro, R. A. New or noteworthy Porto Rican Pyrenomycetes. 
Mycologia 17: 131-147. pl. 15, 16. “Jl-Au”’ 25 Je 1925. 


Truog, E. The significance of soil colloids in relation to plant 
feeding and conservation of essential elements. Jour. Am. 
Soc. Agron. 17: 280-285. My 1925. 

Uphof, J. C. T. Malas hierbas de Cuba. Revista Agr. Com. 

y Trab. Cuba 7°: 5-13. 1925. (Illust.) 
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Urban, A. I. Sertum antillanum. XX. Repert. Spec. Nov. 
Regn. Veg. 20: 297-313. pl. 3-5. 200 1924. 


Including new species and genera from the West Indies. 


Vaupel, F. Echinocactus tetracanthus Lem. Zeit. Sukkulent. 2: 
48-49. I My 1925.  (Illust.) 


Vickery, H. B., & Leavenworth, C. S. Some nitrogenous con- 
stituents of the juice of the alfalfa plant—II1. Adenine in 
alfalfa. Jour. Biol. Chem. 63: 579-583. Ap 1925. 


Wagner, E. Echinocereus Engelmannii Lem. Zeit. Sukkulent. 
2: 37- 5 Mr 1925. (Illust.) 


Waksman, S. A., & Lomanitz, S. Contribution to the chemistry 
of decomposition of proteins and amino acids by various 
groups of micro-organisms. Jour. Agr. Res. 30: 263-281. 
jf. 2. UF reas. 

Walker, J. C. Control of mycelial neck rot of onion by artificial 
curing. Jour. Agr. Res. 30: 365-373. pl. z, 2. “15 F”’ 

Ap 1925. 


Walker, J. C., Lingedren, C. C., & Bachmann, F. M. Further 
studies on the toxicity of juice extracted from succulent 
onion scales. Jour. Agr. Res. 30: 175-187. f. 1-3. “15 
Ja” Ap 1925. 


Walker, L. B., & Andersen, E. N. Relation of glycogen to 
spore-ejection. Mycologia 17: 154-159. pl. 18 “Jl 
Au”’ 25 Je 1925. 


Waller, A.E. Crop ecology and the primary vegetational survey. 
Ohio Jour. Sci. 25: I-10. 27 Ja 1925. 


Wann, F. B. Some of the factors involved in the sexual repro- 
duction of Marchantia polymorpha. Am. Jour. Bot. 12: 
307-318. pl. 28-31. 15 Je 1925. 

Waterman, W. G. Plant communities of Glacier National 
Park, Montana. Trans. Illinois Acad. Sci. 17: 29-34. 
f. 1-4. “1924” 1925. 


Weatherby, C. A. Gaura parviflora Dougl. var. lachnocarpa, 
n. var. Rhodora 27: 14-15. ‘Ja’ 3 Mr 1925. 








1925] INDEX TO AMERICAN BOTANICAL LITERATURE 543 


Weatherwax, P. Anomalies in maize and its relatives—III. 
Carpellody in maize. Bull. Torrey Club 52: 167-170. f. 
1-10. “Ap” 18 My 1925. 


Wester, P. J. The food plants of the Philippines. Philipp. 
Is. Dept. Agr. & Nat. Res. Bull. 39: i-x, 1-236. f. z + pl. 
I-67. 3d ed. rev. 1925. 


Wherry, E. T. Some fern finds in Virginia. Am. Fern Jour. 15: 
1-7. “Ja-Mr” 26 My 1925. (lllust.) 


Whetzel, H. H. Creacién de hogares seguros en Puerto Rico. 
Rev. Agr. Puerto Rico 14: 300-304. My 1925. 


Whetzel, H. H., & Arthur, J. M. The gray bulb-rot of tulips 
caused by Rhizoctonia tuliparum (Klebh.) n. comb. Cornell 
Agr. Exp. Sta. Memoir 89: 1-18. f. 1-6+ pl. 1-8. Mr 1925. 


Whetzel, H. H. Bibliography der Pflanzenschutzliterature. 
Phytopathology 15: 43. “Ja” 17 F 1925. 

Whiting, A. L. The relation of inoculation to quality and yield 
of peas. Jour. Am. Soc. Agron. 17: 474-487. f. 1-4. Au 
1925. 

White, D. Upper Paleozoic climate as indicated by fossil 
plants. Sci. Mo. 20: 465-473. My 1925. 


Wieland, G. R. A historic fossil. Science II. 61: 541. 22 My 
1925. 
Wedge cut from Raumeria Reichenbachiana. 

Willaman, J. J.. & West, R. M. A statistical study of the 
composition of potato tubers. Univ. Minnesota Stud. Pl. 
Sci. 5: 211-227. f. 1-5. N 1924. 


Williams, M. M. Anatomy of Cheilanthes tenuifolia. Bot. Gaz. 
78: 378-396. pl. 8-10. 30 D 1924. 


Wilson, E. H. The flowering dogwoods. Garden 89: 286-288. 
23 My 1925. (Illust.) 


Wilson, E. H. The rhododendrons of eastern China, the Bonin 
and Liukiu islands and of Formosa. Jour. Arnold Arbor. 
6: 156-186. 30 Jl 1925. 


R. Dunnii, R. Sasakii and R. anwheiense described as new species. 
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89: 430-431. 1 Au 1925. (Illust.) 


Wilson, O. T. Some experimental observations of marine algal 
successions. Ecology 6: 303-311. f. 7. 15 Jl 1925. 


Wistar, J. C. The development and culture of the Iris. Jour. 
New York Bot. Gard. 26: 129-131. Je 1925. 


Wollenweber, H. W., Sherbakoff, C. D., Reinking, O. A., 
Johann, H., & Bailey, A. A. Fundamentals for taxonomic 
studies of Fusaruim. Jour. Agr. Res. 30: 833-843. f. I. 
“1 My” Je 1925. 


Woodworth, C. M. Fortuitous variation. Am. Nat. 59: 
375-379. Jl-Au 1925. 

Weight,W.H. The nodule bacteriaof soybeans :—l. Bacteriology 
of strains. Soil. Sci. 20: 95-129. f. 1 + pl. 1-5. Au 1925. 

Wright, W. H. The nodule bacteria of soybeans:—I1.Nitrogen- 
fixation experiments. Soil Sci. 20: 131-141. f. 7 + pl. 1. 
Au 1925. 


Wyman, L. Spanish moss. Am. For. & For. Life 31: 471. 
Au 1925. (lllust.) 


Young, H. C., & Walton, R. C. Spray injury to apple. Phyto- 
pathology 15: 405-415. f. 1 + pl. 14. Jl 1925. 
Zapparoli, T. V. Broken seeds in maize. Jour. Hered. 16: 259- 


262. f. 14, 15. 28 Jl 1925. 


Zimmerley, H. H. The acid tolerance range of spinach (Spinacea 
oleracea) Proc. Am. Soc. Hort. Sci. 21: 116-121. “1924” 


1925. 


Zufall, C. J. Growing our own crude drugs. Proc. Indiana 
Acad. Sci. 34: 277-278. “‘1924”’ 1925. 
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New names and the final members of new combinations are in bold face type. 


Abies 199, 209 


Abietineae 321 

Acisanthera Eoisseriana 333; glo- 
merata 332, 334; hedyotidea 333 

Aframomum melagueta 194 

Agrimonia 121 

Alnus 222, 223; rhombifolia 223; 
rhombifolia bernardina 222, 223; 


tenuifolia 223 
Ammoselinum 225; Butleri 4 
ganteum 224, 225; occidentale 
224, 225; Popei 225; section 
Hesperoselinum 225 
Amomum melagueta 194 
Amphitoma 378; flavescens 378 
Andromeda glaucophylla 24 
Aneimia 129, 130; Wrightii 129 
Aneura pinguis 157 
Anisomera 137 


225; gi- 


Anisomeris, 137-139, I4I, 142; bo- 
liviana 142; brachyloba_ 142; 
Martiana 141; Pohliana_ 138; 
polyantha 142; Purpusii 138; 


ribesioides 142; spinosa 137, I4I 

Anisomeris, Presl; Chomelia, Jacquin 
and, 137 

Anobium paniceum 

Anomalies in maize and its relatives 
—II. Many-flowered spikelets in 
maize, 27; —III. Carpellody in 
maize, 167 

Anthoceros 515, 516, 518; fusiformis 
515, 516; laevis 515-517; Pearsoni 
515, 516; punctatus 515, 516 

Anthoceros laevis, On the number of 
chloroplasts in the cells of the 
sporophyte of, 515 

Antholithes oeningensis 22 

Application of Gleason’s formula to a 
Carex lasiocarpa association, an 
association of few species, 23 

Arabis lyrata 135 

Arisaema 46; dracontium 37, 44, 46, 
47; triphyllum 37, 44, 46, 47 

Asclepias 281; curassavica 259 

Aspergillus 300, 304, 306; niger 291- 
308 

Aspergillus niger by a vitamine B 
preparation, Growth stimulation 
of, 291 

Aster 133, 136; acuminatus 133, 136; 


sc7 
“4 


| 
| 


ianthinus 136; lateriflorus 136; 
macrophyllus 136; multiformis 136; 
paniculatus 133, 136; patulus 136; 
sagittifolius 136; sagittifolius dis- 
sitiflorus 136; salicifolius 136; 
Schreberi 136; tardiflorus 136; 
Tradescanti 136; vimineus 136; 
violaris 136 

Astragalus 152; allanaris 369; am- 


phioxys 148-150, 229; amphioxys 
brachylobus 152, 153; amphioxys 
cymellus 230; amphioxys X Lay- 
neae 149, 150; argophyllus 143, 
151, 229; argophyllus cnicensis 
156; argophyllus Martini 156; 
aridus, 230; arietinus 144, -145, 


233; arietinus stipularis 152; ar- 
temisiarum 143; Arthur-Schottii 


143; Beckwithii 143; Booneanus 
369; candelarius 235, 370; cande- 
larius exiguus 232; Casei 147; 
castaneaeformis 155, 230; Cha- 
maeluce 230, 231, 23 


3; Chamaeluce 
panguicensis cibarius 144, 
145, 154, Cicadae 230; con- 
sectus 232, 233, 370, 371; crescenti- 
carpus 149; cuspidocarpus 145, 
154; cyaneus 148, 149, 154; despera- 
tus 143; diphysus 145; dorycnioides 


220: 


722° 
233) 


143; eriocarpus 232, 233, 235, 368; 
eurekensis 233, 234; funereus 367; 
gilensis 143; glareosus 143, 234, 


368, 369; Grayi 148; inflexus 369; 
intermedius, 151, 152, iodanthus, 
144, 148; iodopetalus 152; lano- 
carpus 367; Layneae 150; lec- 
tulus 371; lentiginosus 145; leuco- 
lobus 371; marcidus 152; missouri- 
ensis 143, 145, 154, 229, 234; mis- 
souriensis cuspidocarpus 154; mo- 
gollonicus 152; mokiacensis 143, 
153; Newberryi 230, 232-235; 
Newberryi castoreus 232; New- 
berryi X eurekensis 232, 233; New- 
berryi Watsonianus 370; nudisili- 
quus 368; palans 144; Parryi 143; 
pectinatus 148; pephragmenus I5I, 
152; Phoenicis 152; pubeatissimus 
143; Purshii 232, 234, 369, 371; 
Purshii interior 369; Purshii lec- 
tulus 372; Purshii longilobus 366, 
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367, 369; Purshii X Newberryi 232; 
Purshii tinctus 370; Purshii Wat- 
sonianus 232; Purshii X Watsoni- 
anus 232; Purslianus X Newberryi 
234; pygmaeus 230, 231; remulcus 
152--155; remulcus Chloridae 152, 
153; Reverchoni 143; Shortianus 
143, 149, 154; Shortianus brachy- 
lobus 154; Shortianus minor 145, 
148, 154, 234; suturalis 233, 235; 
syrticolus 143; tephrodes 156, 230; 
[hompsonae 143; triquetrus 143; 
uintensis 154; ursinus 143; utahen- 
sis 368; ventosus 370; Webberi 148, 
I5I 

Azotobacter Chroococcum 293 


Bacillus Coli 292; Diphtheriae 292; 
Influenzae 291, 292; Megatherium 
292; prodigiosus 292; radicicola 293; 
typhosus 292 

BARNHART, JOHN HENDLEY, Eugene 
Pintard Bicknell (1859-1925) (por- 
trait) 119 

Bartonia paniculata 133, 135 

Bellucia 457 

Bertolonia 373 

Bicknell, Eugene Pintard 
1925) (portrait) 119 

Bihai acuminata 192; sylvestris 192 

Blakea brachyura 458; fasciculata 
457; latifolia 458, 459; podagrica 
459; quadriflora, 459; rostrata 
459 

Botrychium 127, 129, 130; lanugi- 
nosum 127-132; Lunaria 128, 129; 
obliquum 127, 129; ramosum 128; 
virginianum 127, 128, 130 

Botrychium lanuginosum and its re- 
lation to the problem of the fertile 
spike, 127 

BuCHHOLZ, JOHN T. The embryogeny 
of Cephalotaxus Fortunei, 311 

Burmeistera 93-103; acuminata 104; 
asclepiadea 97, 103; carnosa 97, 
102; cerasifera 98; ceratocarpa IOI, 
102; connivens 96, 100; crispiloba 
96, 98; cylindrocarpa 96, 98; gla- 
brata 96, 101; glauca 96, 98; iba- 
guensis 102, 104; Killipii 96, 99; 
lacerata 96, 101, 102; leucocarpa 
96, 98, 99; longifolia 95, 97; 
marginata 96, 97; multiflora 96, 
100; Pennellii 96, 100; pomifera 
104; resupinata 99; Sodiroana 98; 
succulenta 96, 99; sylvicola 102; 
tomentosula 104; truncata 95, 97; 
Weberbaueri 95, 97 

Byrsanthes 93; Halliana 64 


(1559- 
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Cachrys laevigata 258, 259 

Calamagrostis canadensis 2 

Calathea cyclophora 195 

California—IV. Miscellaneous notes 
on plants of Southern, 221 

Canavalia gladiata 259 

Cannabis sativa 37-41, 47 

Cardamine hirsuta 135 

Carex 133; abdita 134; abscondita 
134; crinita 24; lasiocarpa 23-25; 
laxiculmis X abscondita 134; leu- 
corum 133, 134; mediterranea 134; 
mesochorea 134; Mitchelliana 134; 
pennsylvanica distans 134; pty- 
chocarpa 134; rosea 134; rugo- 
sperma 134; sterilis 24; striatula 
134; stricta 24; tribuloides sanga- 
monensis 134; varia X umbellata 
134 

Carex lasiocarpa association, an as- 
sociation of few species; Applica- 
tion of Gleason’s formula to a, 2: 

Carpellody in maize, Anomalies in 
maize and its relatives—III, 167 

Caruelina 137 

Cassia 259, 281 

CASTLE, HEMPSTEAD. A revision of 
the species of Radula of the United 
States and Canada, 409 

Centronia haemantha 340; mutabilis 
338, 340; Mutisii 340 

Centropogon I, 49, 50, 59, 69, 93, 94, 
104; acrodentatus 20; affinis ven- 
ezuelanus 20; aggregatus 5I, 58 
alatus 4, 12, 20; albolimbatus 51, 
59; amplifolius 50, 52; angustus 
50, 54, 74; arcuatus 51, 50; aur- 
antiacus 2, 7, 20; australis 3, 12, 
20; Bangi 50, 52; barbatus I1; 
barbatus parviflorus 11; barbatel- 
lus 3, 11, 20; beslerioides 51, 57; 
Brittonianus 2, 5, 20; Brittonianus 
brevidentatus 20; Caoutchouc 2, 
7, 20; capitatus 50, 52; carpinoides 
62, 74; ciliatus 51, 58, 74; cinereus 
4, 15, 20; comosus 4, 13, 20; con- 
gestus 50, 52-54, 74; cornutus 49, 
50, 59; Curvatus 51, 55, 74; cus- 
pidatus 51, 56; decemlobus 509, 61, 
74; eborinus 20; ellipticus 3, 8, 20; 
erianthus 5, 18, 20; erythraeus 20; 
erythranthus 62; exasperatus 20; 
Featherstonei 5, 17, 20; ferrugin- 
eus 3, I1, 20; ferrugineus parvi- 
florus 11 ; floccosus 20; foliosus 4, 12, 
13, 20; fulvus 2, 7, 20; gamosepalus 
50, 51; gesneraeformis 50,53,54; ges- 
nerioides 50, 53, 54, 74; glabratus 
101; glaucus 98; gloriosus 2, 5, 20; 











grandidentatus 12; grandidentatus 
australis 12; grandis 50, 52, 57; 
griseus 62, 74; Hartwegi 2, 6, 20; 
hirsutus 4, 14, 20; hirtiflorus 20; 
Hitchcockii 63, 74; intonsus 3, 
9, 20; Jahnii 3, 10, 20; Karstenii 
20; lanceolatus 3, 10, 20; lati- 
sepalus 2, 6, 20; ieucophyllus 61, 
62, 74; licayensis 4, 16, 20; Lin- 
denianus 4, 15, 20; longifolius 3, 
9, 20; longipes 99; luteus 7; Mac- 
bridei 5, 13, 18, 20; macrocarpus 
20; magnificus 2, 5, 20; Mandonis 
2, 5, 20; mervosus 4, 13, 20; 
nutans 49; oblongus 59; occultus 
4, 16, 20; parvulus 51, 56, 74; 
pedicellaris 51, 57, 58, 74; pedicel- 
laris gallerensis 58; perlongus 5, 
19, 20; pichinchensis 5, 18, 20; 
Planchonis 49, 51, 59; Preslii 4, 17, 
20; prostratus 51, 59; Purdieanus 
60, 74; roseus 50, 51; rubiginosus 
20; rubrosepalus 101; rufus 3, 8, 
20; salviaeformis 4, 13, 20; ser- 
ratus 51, 54, 74; Sodiroanus 64; 
solanifolius 51, 59; speciosus 49, 
51, 58; subcordatus 4, 12, 20; sub- 
erianthus 4, 15, 20; surinamensis 
49; unduavensis 2, 6, 20; verbasci- 
folius 5, 13, 18, 20; Weberbaueri 3, 
8, 20; yungasensis 49, 50 

Centropogon, group Amplifolii, 49; 
group Axillares, 59 

Centropogon, The stellate-tomentose 
species of, I 


Cepalotaxus 311, 312, 313, 314, 316, 
318, 319, 320, 321, 323 ; drupacea 
313; Fortune 311 —323 


Cephalotaxus Fortunei, The embry- 
ogeny of, 311 
Chaetochloa geniculata 133; imberbis 


13 

Chamaedaphne calyculata 24 

Chamber with thermostatic control 
and rotating table for plant cul- 
tures, 389 

Chloroplasts in the cells of the sporo- 
phyte of Anthoceros laevis, On the 
number of, 515 

Chomelia 137-139, 142; angustifolia 
142; Anisomeris 141; boliviana 142; 
brachyloba 139, 142; brevicornu 
139, 141; dimorpha 140; longi- 
caudata 139, 140, 142; Martiana 
141; multiflora 141; obtusa 141; 
Pohliana 138; polyantha 142; 
Purpusii 138; ribesioides 138, 142; 
spinosa 137, 138; tenuiflora 138, 142 

Chomelia, Jacquin and Anisomeris, 
Presl, 137 
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Chrysanthemum leucanthemum 199 
CurYsLER, M. A., Botrychium lanu- 
ginosum and its relation to the 
problem of the fertile spike, 127 
Chrysopsis Breweri 226, 227; Wrightii 
227 
Citrus sinensis 259 
Clidemia 457; ciliata 455; cymosa 
455; impetiolaris 455; polyandra 
8 


37 
| CoBuRN, HELEN (see Woollett, Edith 


23) 


Conmitinens 249, 251-253, 280, 281, 


284; Legeri 251, 252, 257, 268, 270, 
281, 282 

Colorado, The genus Hymenopappus 
in, 105 

Contributions to the flora of Long 
Island, New York—Third paper, 
133 

Copedesma 331; nitens 329, 331 

Corylus avellana 259 

Crataegus 469 

Crepis nana 227 

Critical consideration of Hagstrém’s 
work on Potamogeton, A, 461 

Critoniopsis 191; Lindenii 191 

Crotalaria 281; juncea 259; retusa 259 

Cryptococcus Anobii 257; farcimino- 
sus 257 

Cryptomeria japonica 210 

Cuscuta 133; compacta 135; Coryli 
135; Gronovii latifolia 135; Gro- 
novii vulgivaga 135 


| Cycas revoluta 130 


Cystium 144, 145; diphysum 144 


Datura 40; Stramonium 40 


| DEAN, Doris (see Woollett, Edith, 


23) 
Debaryomyces globosus 269, 270; ty- 
rocola 269, 270 


| Development of prothallium and 


apogamous embryo in Pellaea 
glabella Mettenius, 507 


Dichaetandra 333 


Diolena 373; agrimonioides 375; 
lanceolata 374, 375; pileoides 375 


| Dioscorea 181; dodecaneura 184; 





lanosa 181, 182; megacarpa 184; 
oblonga 182; pilosiuscula 182; 
piperifolia 183; polygonoides 182, 
183; trichanthera 182; trifida 184; 
truncata 184 

Diplarpea 373 

Dolichos Lablab 259, 281 

Drymocallis agrimonioides 133, 135 

Dulichium arundinaceum 24 

Dupatya Karstenii 195; pilosa 195; 
Roraimae 195 
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“ffect of wounds upon the rotation of 
the protoplasm in the internodes of 
Nitella, The, 351 

eleocharis acuminata 24; palustris 24 

‘lodea 361 


— 





Embryogeny of Cephalotaxus For- 
tunei, The, 311 

Endomyces albicans 256; capsularis 
252, 283: fibuliger 283; javanensis 
252, 283; Magnusii 283 

Ephedra 211 

Epilobium angustifolium 468; lati- 
folium 468 

Epipactis palustris 199 

Ere mascus It rtilis 253 

Eremothecium 252, 280, 281; Cym 
balariae 250, 252, 258, 259 

Eriophorum callithrix 24;  viridi- 


carinatum 24 


Ernestia 330, 332; cordifolia 330; 
glandulosa 329; lata 328, 329; 
tenella 329 

Erodium cicutarium 135 

Erysiphe 274, 279 


Sugene Pintard Bicknell 
portrait 119 
-upatorium album 136 
=VANS, ALEXANDER W. A taxonomic 
study of Hymenophytum, 491 
-xperiments with various plants to 
produce change of sex in the in- 
dividual, 35 


1559-1925 


Fabaceae IV. Xylophacos, Notes 
on, 143; V, 229; VI, 365 

FERGUSON, WILLIAM C. Contribu- 
tions to the flora of Long Island, 
New York—tThird paper, 133 

Fimbristylis puberula 133 

Flora of Long Island, New York— 
Third paper, Contributions to the, 
133 

Flora of Northern South America,— 
II, Studies on the, 1; —III, 49; 
—IV, 93; V, 181; —VI, 32 
—VII, 373; —VIII, 447 

Fossil species of Hydrangea, A new, 
21 


Fritillaria imperialis 197, 198 


Genus Hymenopappus in Colorado, 
The, 105 

Geranium molle 135 

Germination of the spores of Ric- 
cardia pinguis and of Pellia Fab- 
broniana, 157 

Getonia 22; oeningensis 22 

GLeEason, H. A. Studies on the Flora 
of Northern South America—II, 


VOLUME 52 
Es III, 49; IV, 93; V, 181; 
VI, 325; —VII, 373; —VIII, 447 
Gnetum 195; Cruzianum 196; nodi- 


florun 196; paniculatum 195 


Gnomonia erythrostoma 279 
(,OLDSTEIN, 


Bessig. A 


cell pl 


of 
formation, 


study 
progressive ate 


197 


Gossypium 259 
Gottschea 160 

Gratiola aurea 136 
Growth stimulation of 


Aspergillus 
ration, 





niger by a vitamine B 
29! 


prep. 
t I 


Hamosa amphioxys 150; Layneae 150 
Helianthemum 121 

Helmia monadelpha 183 

Henriettea 457 

Henriettella 457 

Hesperoselinum, section of Ammo- 


selinum 225 
Heterotrichum 377, 
377; macrodon 377; 
polyandrum 378; rostratum 378 
Hieracium vulgatum 136 
Hoiiuick, ARTHUR. A 
spec ies of Hydrangea, 


glandulosum 


octonum 377; 


379; 


new fossil 


21 


Hottonia inflata 133, 135 
Hydrangea 21, 22; alaskana 21, 22; 
Bendirei 22; Davidi 2r; hortensis 


21; opuloides 21; quercifolia 21, 22 
Hydrangea, A new fossil species of, 21 


Hymenopappus 105, 107; arenosus 
105-107; cinereus 105, 106; fili- 
folius 105-107; flavescens 106; 


luteus 105-107; macroglottis 107; 
nudatus 105, 107; ochroleucus 106; 
parvulus 106; polycephalus 105, 
106; scaposus 107; tenuifolius 105, 
106, 107 


Hymenopappus in Colorado, The 
genus, 105 

Hymenophyton 49! 

Hymenophytum 491-506; flabella- 


tum 491-503; furcatum, 495, 503, 
504; Hymenophyllum 491; lepto- 
podum 494-501, 503, 504; pedicel- 
latum 494, 501, 502, 504, 506 

Hymenophytum, A taxonomic Study 
of, 491 

Hypericum virginicum 24 

Hypopitys insignata 122 


Ibidium vernale 135 

Index to American Botanical Liter- 
ature 26, 75, 109, I7I, 237, 341, 
397, 473, 519 

Indigofera 259, 281 





50 


sis 
22 
2I 
sus 
ili- 
6; 
07; 
6 ; 
D5, 


05, 
‘he 


lla- 
03, 
ito- 
-el- 


idy 


ter- 
41, 
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Internodes of Nitella, The effect of 
wounds upon the rotation of the 
protoplasm in the, 351 

Ipomoea Batatas 259, 260 

Iris pumila 199; versicolor 24 

Ischnosiphon foliosus 194; Marti- 
anus 194 


Jatropha 281; urens 259 

Jounston, Ivan M. (see Munz, 
Philip A., 221) 

Juncus brachycarpus 24, 133, 135; 
canadensis 24 

Jungermannia complanata 429; flabel- 
lata 491, 496, 504, 505; Hymeno- 
phyllum 491; leptopoda 492, 504; 
Phyllanthus 493 


Killipia 456, 457; quadrangularis 
453, 456 


Lactuca floridana 136 

Leandra 325; inaequalifolia 376; 
polyadena 376; purpurea 376; 
rufescens 375; verticillata 376 

Lemna 291; minor 293, 294, 305, 306 

Leontodon 40 

Linaria Cymbalaria 258, 259 

Lobelia ayavacensis 65; barbata II; 
beslerioides 57; Caoutchouc 7; fer- 
ruginea II; gigantea 65; glabrata 
101; grandis 52; Jamesoniana 64; 
nivea 64; pulverulenta 64; um- 
bellata 65, 06; verbascifolia 18 

Long Island, New York—Third paper 
Contributions to the flora of, 133 

Loreya 457 

Lorinseria areoata 130 

Lycopersicum esculentum 259 

Lysimachia terrestris 24; thyrsiflora 


> 


Lythrum Salicaria 81-83, 85 

Lythrum Salicaria—II. A new form 
of flower in this species, Studies of, 
SI 


Macrocentrum 373 

Maieta 457 

Maize and its relatives, Anomalies in, 
—II. Many-flowered spikelets in 
maize, 87; —III. Carpellody in 
Maize, 167 

Malanea ribesioides 142 

Malvastrum gabrielense 223, 224; 
orbiculatum 224; viscidum 224 

MANUEL, MILpRED E. (see Pickett, 
F, L. 507) 

Marsilea Bendirei 22 

Martinellius 409; complanatus 429 





VOLUME 52 549 


Mecranium 457 

Melastomataceae, New or _  note- 
worthy species of, 325, 373, 447 

Menyanthes trifoliata 24, 133, 135 

Mercurialis annua 42 

Metzgeria rugulosa 492, 504, 505 

Miconia 322, 325, 377, 379, 380, 450; 
aggregata 448; ambigua 385; an- 
nulata 388; Benthamiana 377, 378; 
Beurlingii 385; Boisseriana 381; 
capitellata 448, 449, 450; caucana 
385; ciliata, 387; Cladonia 453; 
coelestis 451; cuneifolia 451; fla- 
vescens 454; floribunda 387; gra- 
cilis 385; grandiflora 387; guianen- 
sis 380; hyperprasina 385; im- 
bricata 382; Killipii 375, 387; 
lamprarrhena 388; Lehmannii 450; 
macrantha 388; macrophylla 381; 
macrotis 380, 381; macrotis canes- 
cens 381; majalis 387; Mendon- 
caei 384; mimica 451; minuta 450, 
451; notabilis 383; panicularis 
384; penicillata 449; Pennellii 
448; plumosa 381; polita 379; 
psychrophila 448; pulvinata 386; 
racemosa 386, 387; rostrata 377, 
378; rupicola 383; scutata 388, 
453; Smithii 383; stipularis 388; 
subalpina 447; virescens 385; 
virgulata 386, 387; tomentosa 382; 
turgida 452, 45 

Microphysca 457 

Miscellaneous notes on plants of 
Southern California—IV, 221 

Momordica charantia 259 

Monochaetum coronatum 334, 3. 
dicranantherum 336; Jahnni 336; 
rotundifolium 333; stellulatum 
335; Villosum 334, 335 

Monolena 373 

Monospora bicuspidata 249-253, 256, 
270, 280-282, 284; cuspidata 251 

Morphology, and cytology of Ne- 
matospora Phaseoli, Studies on the 
pathogenicity, 249 

Morus 43; alba 41, 43, 47; indica 43 

Mucor Mucedo 292 

Munz, Puivip A., & IvAN M. JOHN- 
STON. Miscellaneous notes on 
plants of Southern California—IV 
221 

Myriaspora 457 

Myrmedone 457 


. 
=] 


36; 
36; 
1 


Nadsonia elongata 269, 270; fulves- 
cens 269, 270 

Nematospora 249-253, 257-264, 279, 
280, 281, 283, 284; Coryli 250-252, 
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281, 282; Lyco- 

252, 257, 259, 261, 268, 

79 , 281, 282; Phaseoli 

253, 255, 258, 259, 261, 

64, 277, 281, 282 

Nematospora Phaseoli, Studies on 
the pathogenicity, morphology, and 
cytology of, 249 

New fossil species of Hydrangea, A, 21 

NicHOoLs, SusAN P. The effect of 
wounds upon the rotation of the 
protoplasm in the internodes of 
Nitella, 351 

Nitella 351, 353, 354, 360-362 

Nitella, The effect of wounds upon 
the rotation of the protoplasm in 
the internodes of, 351 

Notes on Fabaceae—IV. Xylophacos, 
143; —V, 229; —VI, Xylophacos 
(conclusion) 365 

Notes on plants of Southern Cali- 
fornia—IV, Miscellaneous, 221 

Nymphaea advena 24 


Octomeris 377; rostrata 378 

Oidium albicans 256, 257; lactis 292, 
297, 307 

Oospora lingualis 256 

Ornithopteris 129 

Osmunda 128; cinnamomea _ 130; 
Claytoniana 130; regalis 130 

Ossaea 457; diversifolia 457; grandi- 
folia 457 

OsTERHOUT, GEORGE E. The genus 
Hymenopappus in Colorado, 105 


Paepalanthus Karstenii 195; Rorai- 
mae 195 

Panicularia borealis 24 

Parasaccharomyces Ashfordi 257 

Parnassia californica 22 

Pathogenicity, morphology, and cy- 
tology of Nematospora Phaseoli, 
Studies on the, 249 

Pellaea atropurpurea 507, 511; gla- 
bella 507-514 

Pellaea glabella Mettenius, Develop- 
ment of prothallium and apo- 
gamous embryo in, 507 

Pellia 160; epiphylla 160, 162; Fab- 
broniana 158, 160, 166, pl. 5 

Pellia Fabbroniana, Germination of 
the spores of Riccardia pinguis and 
of, 157 

Penicillium glaucum 292, 297, 307 

Penstemon fruticiformis '226; frutici- 
formis incertus 226; heterophyllus 
226; Palmeri Grinnellii 226; Peir- 
soni 225, 226 
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Phaca 143; mollissima 369; mollis- 
sima utahensis 367; pygmaea 230, 
231 

Phaseolus lunatus 253, 259, 260; 
vulgaris 259-261 

Phyllactinia 274, 279 

Picea 199, 209 

Pichia membranaefaciens 260, 

PickeTT, F. L., & aaten E. 
MANUEL. Development of prothal- 
lium and apogamous embryo in 
Pellaea glabella Mettenius, 507 

Pinnick, ATHA A. On the number of 
chloroplasts in the cells of the 
sporophyte of Anthoceros laevis, 
515 

Pinus 313, 319, 320 

Plant cultures, Chamber with ther- 
mostatic control and rotating table 
for, 389 

Poa bulbosa 133 

Podomitrium 493; Phyllanthus 493, 
494 

Podospora 279, 281 

Polygonum amphibium 24; atlan- 
ticum 135; exsertum 135; prolifi- 
cum 135 

Polystichum acrostichoides 130 

Porana 22; Bendirei 22; oeningensis 
22 

Potamogeton 461-463, 469, 470, 471; 
acutifolius 464; alpinus 463; ameri- 
canus 464; americanus novae- 
boracensis 464; amplifolius 463, 
466; amplifolius X illinoensis 467; 
Aschersonii 464; bupleuroides 463; 
cayugensis 465; confervoides 463; 
conjugens 465; crispus 463; crispus 
X praelongus 470; dimorphus 463; 
diversifolius 465; epihydrus 464; 
filiformis 462; filiformis borealis 
464; filiiormis f. luxuriosus 464; 
filiformis occidentalis 464; foliosus 
463, 464; foliosus californicus 464; 
foliosus niagarensis 464; fluitans 
464; Friesii 464; gramineus 464- 
466; gramineus _illinoensis 
467; gramineus X illinoensis X 
lucens 467; gramineus Xx perfoli- 
atus 465; heterophyllus 24, 464; 
Hillii 464; hybridus 465; illinoen- 
sis 463, 465, 466-468, 471; illinoen- 
sis f. homophyllus 465, 467; il- 
linoensis f. rosulatus 465, 466, 467; 
illinoensis X lucens 467; illinoensis 
< nodosus 467; illinoensis < per- 
foliatus 467; interruptus 464; la- 
cunatus 464, 465; latifolius 464; 
lucens 463, 465-467, 470; lucens X 
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nodosus 470; lucens X perfoliatus 
470; lucens X praelongus 470; me- 
thyensis 466; moniliformis 464; 
mucronatus 464; natans 463, 470; 
nodosus 464, 466, 470; novae- 
boracensis 464; Nuttallii 464; 
Oakesianus 463; obtusifolius 463; 
panormitanus 462, 464; pectinatus 
462, 464; pectinatus diffusus f. in- 
terruptus 464; pectinatus zoster- 
aceus 464; perfoliatus 463, 465-467, 
470; polygonifGlius 463; praelongus 
463, 470; pulcher 463; pulcher f. 
amphibius 465; pusillus 462-464; 
Richardsonii 463; Robbinsii 463, 
468; rotundatus 465; rutilus 463; 
strictifolius 463; vaginatus 464; 
Vaseyi 463; zosterifolius 463 

Potamogeton, A critical consideration 
of Hagstrém’s work on, 461 

Potentilla palustris 24 

Poteranthera minor 338, 339 

Primula malacoides 294 

Protascus 252, 280, 281; subuliformis 
252 

Pseudoernestia 330 

Pterogastra divaricata 327; glabra 
326, 327 


Radula 409-445; alpestris 429; andi- 
cola 411, 438-441; arctica, 415, 418; 
australis, 411, 423-426, 429, 435, 
437; Bolanderi 410, 415-418, 420, 

21; caloosiensis 411, 433-435; 
complanata 411, 429-437, 441, 442; 
epiphylla 441, 444, 445; flaccida 
411, 441-445; formosa 418; Grevil- 
leana 445; Hallii 429, 431; Krausei 
429, 431, 432; Langloisii 411, 435, 
437, 438; Lescurii 438, 440, 441; 
Lindbergiana, 432, 433; mammosa 
445; mollis 440, 441; Notarisii 429; 
obconica 411, 426-429, 432; pal- 
lens 411, 413, 414, 426; polyclada 
410, 419-421; prolifera 421; ram- 
ulina 441; spicata 415, 417, 418; 
stenocalyx 445; Sullivantii 410, 
421-423, 426, 429; tenax 410-415, 
418, 419; viridi-aurea 438, 440, 441; 
voluta 440, 441; xalapensis 438, 440 

Radula of the United States and 
Canada, A revision of the species 
of, 409 

Rapatea linearis 191; paludosa 191 

Renealmia floribunda 193; Lehmannii 
194; occidentalis 193, 194; occiden- 
talis longipes 193; orinocensis 193; 
pedicellaris 192, 193; pilosa 193 

Revision of the species of Radula of 











the United States and Canada, A, 


409 

Rhynchanthera Glazioviana 337; mi- 
crophylla 337; parviflora 337; ser- 
rulata 337 

Rhyparobius 281 

Riccardia 160, 164; pinguis 157-160 

Riccardia pinguis and of Pellia Fab- 
broniana, Germination of the spores 
of, 157 

Ricinus communis 259 

Rubus 468 

Ruppia 471 

Russy, H.H. Chomelia, Jacquin and 
Anisomeris, Presl, 137 

RYDBERG, PER AXEL. Notes on 
Fabaceae—IV. Xylophacos, 143; 
—V, 229; —VI, 365 

Rynchospora cymosa 133 


Saccharomyces apiculatus parasiticus 
257; Bayanus 269; Cerevisiae 256, 
256-267, 269, 270, 277, 283, 291, 
292; ellipsoideus 266, 267, 269; in- 
termedius 269; Linguae-pilosae 256; 
Ludwigii 266, 269, 270, 282, 283; 
parasitaris 257; pastorianus 266, 
270; subcutaneus tumefaciens 257; 
turbidans 269; validus 269; Vini 
Muntzii 269; Willianus 269 

Saccharomycetes 252, 253, 280 

Saccharomycopsis guttulatus 257 

Saccolena 373; dimorpha 373, 375 

Sagina 135; apetala 135; decumbens 
135; procumbens 135 

St. JoHN, HAROLD. A critical con- 
sideration of Hagstrém’s work on 
Potamogeton, 461 

Salix amygdaloides 41; orestera 227; 
pedicellaris 23, 24; sericea 24; vi- 
minalis 135 

Salpinga 373 

Sanicula 121 


| SCHAFFNER, JOHN H. Experiments 


with various plants to produce 
change of sex in the individual, 35 

SCHELLING, NELLY JacosB. Growth 
stimulation of Aspergillus niger by 
a vitamine B preparation, 291 

Schizosaccharomyces 265, 277, 282; 
Aphalarae calthae 268; formosensis 
268; Mellacei 267, 270; octosporus 
267, 268, 270; pombe 267, 270; 
santawensis 268 

Schwanniomyces occidentalis 270 

Sciadopitys 319, 320 

Scientific papers of Mr. Bicknell, 122 

Scirpus atrocinctus 24; bernardinus 
221; nanus 134; paludosus 134; pa- 
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luster 211; pauciflorus 221, 222; 
planifolius 134; robustus 124, 134 


Scleria triglomerata 133 
Sclerotinia 293; cinerea 293 
Scrophularia 121 
Scutellaria integrifolia 
Senecio occidentalis 227 


Sex in the individual, Experiments 


135 


with various plants to produce 
change of, 35 
SHOWALTER, A. M. Germination of 


spores of Riccardia pinguis and of 
Pellia Fabbroniana, 157 
Sibbaldia procumbens 227 
Siphanthera 339; alsinoides 337, 
Siphocampylus 49, 64, 69, 93, 94; ag- 
gregatus 58; ayavacensis 65; bar- 
batus 9, 11; Benthamianus 69, 71; 
coronatus 72, 74; 


338 


cordifolius 69; 

cylindricus 66, 68, 74; dentatus 

69, 74; erianthus 18; ferrugineus I1; 

giganteus 66; giganteus latifolius 5; 

glabrata 101; gloriosus 5; grandis 

Hallianus 64; Hartwegi 6; 
Hazenii 68, 74; hispidus 71; Ja- 
mesonianus 64; lanatus 64; mega- 
lanthus 71, 73; niveus 64; obo- 
voideus 71, 74; odontosepalus 70; 
Pennellii 64, 65, 74; pilosus 70, 
74; pubescens 71; pyriformis 72; 
radiatus 93; stellatus 67, 68, 74; 
umbellatus 65, 69; unduavensis 6; 
venosus 71, 72, 74; verbascifolius 
18: volubilis 690 

Siphocampylus niveus and two re 
lated species, 64 

Siphocampylus umbellatus and three 
related species, 65 

Siphocampylus volubilis and S. Ben- 
thamianus, new species related to, 
69 

Sisyrinchium 121 

Solanum villosum 135 

Solidago bicolor 136; hispida 136; 
rugosa 136; rugosa sphagnophila 
136; ulmifolia 136 


52; 


South America—II, Studies on the 
flora of Northern, 1; —III, 49; 
—IV, 93; —V, 181; —VI, 325; 


—VII, 373; —VIII, 447 
Sparganium minimum 24 
Species of Radula of the United 
States and Canada, A revision of 
the, 409 
Spirogyra 518 
Stephanina 409; alpestris 430; com- 
planata 430; flaccida 441 
Struthiopteris germanica 130 
Studies of Lythrum Salicaria—II. A 
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52 


new form of flower in this species 
SI 


Studies on the Flora of Northern 

South America—Il, 1; III, 49; 

-IV, 93; V, 181; Vi, 325; 
VII, 373; —VIII, 447 


Studies on the pathogenicity, mor- 
phology, and cytology of Nemato- 
spora Phaseoli, 249 

Study of Hymenophytum, A 
nomic, 491 

Study of progressive cell plate for- 
mation, A, 197 

Symphyogyna 491, 492, 503, 

flabellata 491, 492, 504; foe- 

tida 492, 504, 505; Hymenophyl- 

lum 491; integerrima 502, 504, 505; 

leptopoda 492, 504; longistipa 492, 

504, 505; megalolepis 492, 493, 504; 

platycalyptra 492, 504, 505; platy- 

stipa, 492, 504; rugulosa 492, 496 


taxo- 


502, 


505; 


Taraxacum 228; californicum 227, 
228; ceratophorum 228; laevigatum 
40; lapponicum 228; officinale li- 
vidium 228; vulgare 40 

Taxonomic study of Hymenophytum, 
A, 491 

Tephrosia 259, 261 

Phalictrum dasycarpum 37; 

37, 47 

Theocotheus 281 

Thermostatic control and rotating 
table for plant cultures, Chamber 
with, 389 

Tibouchina gracilis 327; lepidota 328; 
lepidota intermedia 328; paleacea 
328 

Todea 128 

Topobea alternifolia 459, 460 

Tradescantia 205 

Tragacantha Watsoniana 235 

TRELEASE, SAM F. Chamber with 
thermostatic control and rotating 
table for plant cultures, 389 

Triolena 373 

Triosteum aurantiacum 133, 

Triticum vulgare 304 

Typha latifolia 24 


dioicum 


_ 
IO 


136 


Umbraculum 491-494; flabellatum 
491, 492, 495, 504; leptopodum 492, 
495, 504; Muelleri 492, 495, 504 


Vallisneria 361 

Verbascum 49; Thapsus I 

Vernonia flexipappa 186; jucunda 
190; mapirensis 185; Pennellii 
187; spinulosa 188, 190; tricho- 
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clada 184, 185; trichotoma i90; 
trilectorum 186 
Viburnum Weberi 22 
Vigna catjang 259; sinensis 259, 260 
Vitis bicolor 135 


WEATHERWAX, PAvuL. Anomalies in 
maize and its relatives—II. Many- 
flowered spikelets in maize, 87; 

III. Carpellody in Maize, 167 

Willia Saturnus 269, 282 

WIinGARD, S. A. Studies on the 
pathogenicity, morphology, and 
cytology of Nematospora Phaseoli, 
249 

Woodwardia angustifolia 130 

Woo._ett, Epira, Doris Dean & 
HELEN CospurRN. Application of 
Gleason’s formula to a Carex lasio- 
carpa association, an association of 
few species, 23 


Xylophacos amphioxys 146, 148-150, 
154, 155; aragalloides 146, 148- 
150; argentinus 366, 371; argo- 
phyllus 147, 156, 234, 369; argo- 
phyllus cnicensis 156; argophyllus 
Martini 156; brachylobus 147, 
154; canadelarius 365, 370, 371; 

Casei 146, 147; Castaneaeformis 

147, 155; Chloridae 147, 153; 

cibarius 144, 145, 151; coccineus 

367, 372; cuspidocarpus 144, 145, 

I51; cyameus 147, 154, 156, 230; 

cymboides 229, 230; eurekensis 231, 

233, 234; funereus 365, 367; gla- 

reosus 156, 234, 365, 368-370; in- 

curvus 365, 366; inflexus 365, 366, 


| 
| 
| 


368, 369; iodanthus 144; iodo- 
petalus 144, 147, 152; lagopinus 
366, 372; lectulus 366, 369, 371; 
lenophyllus 152, 155; leucolobus 
365, 369, 371; marianus 231, 
233; medius 231, 232, 234; me- 
lanocalyx, 146, 149, 150; missouri- 
ensis 154, 229, 230; musiniensis 230, 
231; Newberryi 231-234; nudi- 
siliquus 365, 368; pephragmenus 
147, 151, 153, 230; puniceus 144, 
145; Purshii 232, 365, 366, 368-370; 
Purshii interior 369; Purshii longi- 
lobus 369; Purshii tinctus 370; 
pygmaeus 230, 231; remulcus 147, 
153; Shortianus 147, I51-154; 
stipularis 152; subvillosus 365, 
368; tephrodes 147, 156; Tide- 
stromii 146, 147, 155; uintensis 
154; utahensis 365-368, 371; ven- 
tosus 365, 370; vespertinus 229, 
230; Watsonianus 231-233, 235, 
370; Webberi 146, 148, 151; Zionis 
146, 148 

Xylophacos:—I. Iodanthi 144; —II. 
Cyanei 144, 146; —III. Missourien- 
ses 144, 229; —IV. Pygmaei 144, 
230; —V. Eriocarpi 144, 231; —VI. 
Glareosi 144, 365; —VII. Coccinei 
144, 372 

Zygosaccharomyces 268, 277, 282; 
Barkeri 268; bisporus 270; Cheva- 
lieri 268; javanicus 268; lactis 268; 
major 268; mandshuricus 268; 
Nadsonia 270; Nadsonii 268; Pas- 
tori 268; priorianus 268, 269 
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